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Forerunner  of  Progress  in 
Mining,  Q,u arrying,  Construction 


Island  Oeek  Coal  Coinpanv  made  the  first  shipment  of 
eoal  from  its  mines  in  VV\*st  \’irginia  in  1904.  During  the  fol¬ 
lowing  .50  years,  the  companv  mined  and  sold  more  than 
27.3  million  tons  of  coal,  a  practical  indication  of  the  value 
that  consumers  placed  upon  its  products  and  services. 

The  mt*thods  used  in  Island  Creek’s  mining  operations 
\ary  to  fit  the  type  of  mine  and  the  market  served  hv  its 
output.  Ill  all  cases,  mechanization  is  the  rule  of  tlu*  day. 

For  a  description  of  the  activities  of  one  of  thi*  leading 
companies  in  the  coal  industrv  of  the  United  States,  please 
turn  to  page  KW. 

•  •  O 

Within  a  comparatively  short  period  after  the  completion  of 
an  81 -mile-long  arpieduct  between  two  re.servoirs  in  south¬ 
ern  C>alifornia,  expanded  industrial  activities  and  an  in¬ 
crease  in  population  around  the  San  Diego  area  created  an 
urgent  need  for  more  water.  A  .second  aipieduct,  similar  to 
the  existing  unit,  had  to  be  constructed. 

A  summary  of  the  operations  of  S.  A.  Ilealy  (Company  of 
(Chicago  on  the  southern  .sections  of  the  line,  involving  the 
excavation  of  .526,(KX)  cu.  vd.  of  variable  material,  is  pre- 
.sentt'd  in  the  article  beginning  on  page  108. 

•  •  • 

In  the  latter  part  of  19.50,  Hewitt  S.  West  acipiired  property 
in  a  desert  area  6  miles  east  of  Henderson,  Nevada,  which 
contained  a  deposit  of  manganese.  He  formed  a  company 
under  the  name  of  Manganese,  Inc.  After  a  series  of  tests 
indicated  the  feasibility  of  commercial  proc'cssing  by  the 
flotation  process,  operations  got  under  way  in  September, 
19.52.  Two  contracts  were  made  to  supply  the  national  stock 
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pile  with  .T3  million  units  of  metallurgical  mangaue.se  in  the 
form  of  nodules. 

N'ariable  ore  grades,  blasted  and  rt'covered  from  20-ft. 
benches  in  two  open  pits,  are  mixed  in  bh'iiding  piles  to 
provide  for  uninterrupted  work  cycles. 

A  resume  of  the  procedures  at  the  Henderson  property 
will  be  found  on  page  1 12. 

•  a  a 

VVdien  Japanese  armed  forces  attacked  the  Philippine 
Islands  in  December,  1941,  mine  operators  on  the  islands 
were  suddenly  confronted  with  the  problem  of  keeping 
their  stocks  of  industrial  explosives  out  of  the  hands  of  the 
enemy.  Baguio  (Cold  Mining  (Company  had  to  store  1,4(X) 
cases  of  dynamite  in  a  drift  in  its  underground  mine,  after 
which  tlu*  area  was  fliMuled  with  water. 

Recently,  the  company’s  operating  stall  removed  the 
dynamite  from  the  mine.  The  explosives  had  been  sub¬ 
merged  under  101)  ft.  of  hot  water  for  a  period  of  13  years. 
A  brief  de.scription  of  the  methods  employed  will  be  foiiiul 
on  page  1 17. 

•  00 

The  shutdown  of  Hanna  No.  4-A  mine  of  The  Union 
Pacific  (Coal  (Company  on  .March  1,  19.54,  ended  a  brilliant 
career  of  mining  activities  in  Wyoming,  which  started  in 
1889  and  continued  uninterruptedly  for  6.5  yoars.  Opera¬ 
tions  were  suspended  because  of  the  change-over  of  the 
Union  Pacific  Railroad  (Company  to  diesel  engines. 

Some  of  the  highlights  in  the  life  span  of  the  Hanna  mine 
are  presented  in  the  article  beginning  on  page  1 18. 
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la  Roi  Airmoitar  running  2 
La  Roi-CLEVELAND  Modal  52 
80-lb.  braokari.  Airmoitart 
ora  ovoilobla  in  85,  105,  125, 
185,  210,  250,  365,  and  600- 
cfm  tiias;  gat  or  diatal. 


that’s  why  it  pays  you  to  use  Le  Roi  Airmaster 
Compressors  and  Le  Roi-CLEVELAND  Air  Tools 


YOU'VE  probably  said  to  yourself,  "What  equip¬ 
ment  do  I  need  to  meet  competitive  bidding  — 
how  am  I  going  to  improve  my  profit  picture?" 

Well,  Le  Roi  has  the  answer,  when  it  comes  to  your 
air  power  needs.  We  build  the  widest  range  of 
portable  air  compressor  sizes  and  models  available. 
You  have  8  sizes  and  14  models  to  choose  from.  You 
can  pick  the  machine  exactly  suited  to  your  job  re¬ 
quirements  —  the  machine  that  does  the  most  work 
at  the  least  cost  to  you. 

And  so  that  you  can  get  the  most  out  of  the  high 


efficiency  that's  designed  and  built  into  every  Le  Roi 
Airmaster,  we  recommend  the  use  of  Le  Roi-CLEVE¬ 
LAND  Air  Tools.  These  tools  —  sinkers,  breakers, 
drifters,  tampers,  wagon  drills,  spades  —  all  have 
their  own  exclusive  valve  design.  That's  why  they 
are  easy  to  hold,  why  they  have  the  right  kind  of 
blow,  why  they  squeeze  the  most  out  of  Le  Roi  air 
power,  why  they  get  more  work  done. 

Yes,  Le  Roi  can  help  you  beef  up  your  profits.  Find 
out  for  yourself  what  Le  Roi  can  do  for  you.  See 
your  Le  Roi  distributor  or  write  us. 


^  WISCONSIN 

A  Subiidiory  of  Wostinghowso  Air  Iroh#  Co. 

Plants:  Milwaukoo  *  Clovoland — Groonwich— Dunkirk,  Ohio  *  Coldwolor,  Mich. 


Nation-Wide  Sales- Service  Network 


ALABAMAt  Birmingham,  Mobile  —  ARIZONA;  Rhoenix  ARKANSAS;  Little  Rock 
—  CALIFORNIA;  Bakersfield,  Long  Beach,  Lei  Angeles,  Son  Francisco  COLO¬ 
RADO;  Denver,  Grond  Junction  —  CONNECTICUT!  Hartford  —  FLORIDA;  Jackson¬ 
ville,  Miami,  Tompo  —  GEORGIA;  Augusto,  Decatur  —  IDAHO:  Boise,  Idaho 
Foils,  Twin  Falls  —  ILLINOIS;  Chicogo  —  INDIANA;  Indionopolis  —  IOWA:  Cedar 
Rapids,  Dos  Moines,  Woterloo  ~  KANSAS;  Great  Bend,  Konsoi  City,  frott, 
Wichito  ^  KENTUCKY;  Lexington,  Louisville  —  LOUISIANA:  New  Orleons, 
Shreveport  —  MAINE;  Augusto  —  MARYLAND:  Baltimore,  Hyottsville  —  MASSA¬ 
CHUSETTS;  Hyde  Pork,  Newton  Highlands,  Worcester  MICHIGAN:  Detroit, 
Grand  Rapids  ^  MINNESOTA:  Duluth,  Minneapolis  MISSISSIPPI;  Jackson  ^ 
MISSOURI;  Joplin,  St.  Louis  —  MONTANA;  Billings,  Greot  Falls,  Kolispell,  Mis- 
ipwlo  —  NEBRASKA;  Omaha  —  NEW  HAMPSHIRE:  Manchester  —  NEW  JERSEYi 


Cronford,  Kingston  —  NEW  MEXICO;  Albuquerque  —  NEW  YORK;  Albany,  Bing¬ 
hamton,  Buffalo,  Long  Islond  City,  Newburgh,  Rochester,  Sougerties,  Syracuse, 
Whitesboro,  Woodside  (L.l.)  —  NORTH  CAROLINA:  Chorlotte  —  OHIO:  Cincin¬ 
nati,  Cleveland,  Columbus,  Doyton,  Toledo  —  OKLAHOMA:  Oklohomo  City,  Tulsa 
^  OREGON;  Portland  —  PENNSYLVANIA:  Bethlehem,  Horrisburg,  Philodeiphia, 
Pittsburgh  _  RHODE  ISLAND:  Providence  —  SOUTH  CAROLINA;  Columbio  — 
SOUTH  DAKOTA:  Ropid  City,  Sioux  Foils  —  TENNESSEE;  Chattonooga,  Knoxville, 
Memphis,  Nashville  ~  TEXAS:  Dalles,  El  Paso,  Houston,  Lubbock,  Son  Antonio  — • 
UTAH;  Solt  Loko  City  --  VIRGINIA;  Richmond,  Roanoke  ~  WASHINGTON; 
Seottle,  Spokane  —  WEST  VIRGINIA;  Clarksburg,  Sout^  Charleston  —  WISCON¬ 
SIN:  Milwoukee  —  WYOMING:  Cesper. 


Capl  MeFarlln,  Jp. 

VICK  PHI-SIDKNT  AND  CIIIKF  KNGINKEH 
TKNNKSSKK  PnODl’CTS  &  CHEMICAL  C:()RPORATION 


A  Biography 

From  very  early  boyii(X)d,  C^arl  McF’arlin,  Jr.,  vice 
president  and  chief  engineer  of  Tennessee  Products  & 
(Chemical  C>orporation,  thought  and  dreamed  of  tiu: 
coal-mining  business.  This  was  only  natural  because  he 
was  literally  horn  into  the  business:  his  grandfather,  Will 
McFarlin,  was  associated  with  the  industry  in  ,\labama  for 
many  years;  his  father  has  been  prominently  identified  with 
coal  mining  since  1920.  (The  January,  1935,  issue  of  The 
Explosives  Engineer  presented  the  biography  of  Carl,  Sr., 
currently  president  and  general  manager  of  Tennessee  Prod¬ 
ucts  &  (Jhemical  (Corporation.) 

(Carl,  Jr.,  was  born  in  Stringer,  Mi.ssissippi,  on  August  7, 
1921,  the  son  of  (Carl  and  Hetty  Ware  McFarlin,  and  spent 
his  early  life  in  Birmingham,  Alabama.  After  completing 
the  prescribed  courses  in  the  local  public  grade  schools,  he 
prepared  for  college  at  Mc(Callie  School  in  (Chattanooga 
and  at  Montgomery  Bell  Academy  in  Nashville,  Tennessee. 
During  his  prep  school  days,  young  (Carl  starred  on  the 
varsity  football  teams.  F'ollowing  his  graduation  from  the 
academy,  he  matriculated  at  V’anderbilt  University  and  was 
graduated  in  1943  with  a  degree  in  chemical  engineering. 

S(H)n  aftt'r  completing  his  studies  at  Vanderbilt,  (Carl  went 
to  work  for  Tennesst*e  Products  &  (Chemical  Corporation  as 
a  project  engineer.  He  had  laid  the  groundwork  for  this 
association  by  working  in  various  jobs  for  the  corporation 
during  school  and  collegt*  vacation  periods:  one  summer 
found  him  in  its  hardwood  distillation  plant,  anotlu'r  in  the 
chemical  laboratory  at  its  ferromanganese  furnace,  and  a 
third  as  a  supervisor  in  manganese  ore  mines  in  (Cuba  in 
which  the  corporation  had  an  int<*rest. 


In  his  first  assignment  as  a  project  engineer,  his  duties 
included  the  opening  of  the  Heel’s  (Cove  ctial  mine  of 
TP&(C(C  at  Whitwell,  Tennessee.  It  was  at  a  time  when  the 
United  States  was  engaged  in  World  War  11  and  coking 
coal  was  in  urgent  demand,  and  manpower,  eiiuipment, 
and  materials  were  at  a  premium.  Notwithstanding  such 
odds,  the  McFarlin  team  of  father  and  son  brought  forth 
at  the  Beel’s  (Cove  mine  a  model  of  mec-hani/ed  coal-loading 
and  coal-handling  operation.  It  stands  as  a  tribute  to  tlu* 
father’s  vision  and  to  the  energetic  cixiperation  of  (Carl,  Jr., 
and  his  associates. 

In  1944,  (Carl  joined  the  United  States  Navy  and,  as  a 
li(>utenant  aboard  patrol  craft,  saw  service,  mainly  in  the 
South  Pacific. 

.■Xfter  his  discharge  in  1946,  he  returned  to  Tennes.see 
Products  &  (Chemical  (Corporation  as  chief  engineer.  Two 
years  later,  he  was  promoted  to  assistant  vice  president  and 
a  member  of  tlu*  board  of  directors.  In  1950,  he  was  elected 
the  vice  president  of  the  organization  and  at  the  same  time 
retained  his  iluties  as  chief  engineer  with  general  super¬ 
vision  of  coal-mining  operations  and  the  company’s  research 
department. 

An  ambitious  expansion  program  has  be(‘n  carried 
through  succesfully  under  (Carl’s  supervision.  It  included 
the  construction  of  chemical  plants  at  (Chattanooga,  T<*n- 
nessee,  and  Wichita,  Kansas;  the  building  of  a  ferro  alloy 
plant  at  Houston,  Texas,  and  (Chattanooga,  Tennes.stH*,  and 
a  perlite  plant  at  Jacksonville,  Florida;  and  the  rehabili¬ 
tation  and  modernization  of  the  Bockwood  furnace  plant. 
His  duties  necessitated  extensive  traveling  in  Europe, 
Mexico,  and  (Cuba. 

In  addition  to  his  responsibilities  with  Tennes.see  Prod¬ 
ucts  &  (Chemical  (Corporation,  Mr.  .McFarlin  is  president 
of  Tennala  Pipe  (Company  and  Somerville  Iron  Works,  Inc.; 
and  a  vice  president  of  Bockwood  Slag  Products,  Inc.,  Tenn- 
Tex  .‘\lloy  &  (Chemical  (Corporation,  and  Southern  Ferro 
Alloys  (Company.  He  is  also  a  member  of  the  board  of 
directors  of  tlu*se  companies. 

He  holds  memberships  in  the  American  (Chemical  So¬ 
ciety,  the  American  In.stitnte  of  (Chemical  EngiiiMTing,  the 
-American  Iron  &  Steel  Institute,  the  American  Foundry- 
men’s  Society,  the  Southern  AssiK-iation  of  Science  and 
Indnstry,  Inc.,  and  the  Nashville  Engineering  As.sociation. 
His  club  memberships  include  the  (Cumberland,  Bichland 
(Coif,  Kiwanis,  and  Junior  (Chamber  of  (Commerce. 

(Carl  McFarlin,  Jr.,  married  (Cayle  (Cayden  on  June  5, 
1943,  in  Nashville,  Tennessee.  They  have  two  daughters, 
(Cay  and  Helen.  The  family  home  is  at  V^alley  Brook  Place 
in  Na.shville,  Tennessee. 

(Carl  is  an  enthusia.stic  sportsman,  with  special  fondness 
for  hunting  and  fishing  expeditions  with  his  family  and 
friends.  .Another  hobby  high  on  his  list  is  painting,  the  sub¬ 
ject  matter  of  which  is  dictated  by  his  friends. 


THE  EXPLOSIVES  ENGINEER  ★  DEVOTED  TO  INCREASING  EFFICIENCY  AND 
SAFETY  IN  THE  MINING,  QUARRYING,  AND  CONSTRUCTION  INDUSTRIES 
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Planning  and  liiaeeutln^  Primary  Blast* 

Preparations  for  making  primary  blasts  usually  involve 
heavy  investments  for  drilling,  explosives,  labor,  and  general 
overhead.  Sueh  investments  should  he  prot(*cted  by  exercis¬ 
ing  proper  care  all  along  the  line.  A  hurrv-up  job  of  loading 
explosives  into  drill  holes,  followerl  by  t(K)  much  speed  in 
making  connivtions  and  firing  blasts,  often  results  in  serious, 
even  disastrous,  consetpiences.  lx)ng  delays  between  drill¬ 
ing  holes  and  firing  blasts  often  cau.se  trouble.  The  dangers 
of  premature  blasts,  with  possible  injuri(‘.s  tf)  workmen  and 
bystanders  and  damage  to  property,  are  such  as  to  demand 
proper  attention  to  details. 

Hushing  to  fire  blasts  at  prearranged  time*s,  or  to  get  the 
work  done  Indore  dark  or  the  arrival  of  approaching  elec¬ 
trical  storms,  creates  confusion  in  many  cases.  Even  ex- 
|M‘rienc*ed  crews  often  make  mistakes  when  their  routines 
are  changed.  Holes  become  plugged,  breaks  occur  in  the 
wire  connections  or  in  the  firing  line,  and  oth<*r  errors  go  un¬ 
detected.  And,  finally,  when  the  time  comes  to  fire  blasts, 
trK»  much  speed  and  carelessness  ar<*  (‘.specially  dangerous 
and  sometimes  result  in  lo.ss  of  life,  limb,  or  property. 

'I'he  men  delegated  to  fire  blasts  bv  closing  electric 
switches  or  operating  blasting  machines  must  have  unob¬ 
structed  view,  for  they  must  know  that  tin*  bla.st  areas  are 
clear  of  people  and  things  that  coidd  be  injured  or  damaged. 

Every  operator  who  uses  industrial  explosives  in  his  work 
should  see  to  it  that  rules  are  made,  and  strictly  (Miforced, 
which  prohibit  hurrv-up  assignments  in  the  planning  and 
execution  of  primary  bla.sts. 

Bjcravatin^  Drainage  IBtclies 
WStli  Dynamite 

As  a  (juick  and  (‘conoinical  agent  for  tiu*  excavation  of 
trenches  and  drainage  ditclu's  in  wet,  marshy  areas,  dyna- 
niite  has  prov(‘d  to  be  a  great  benefactor,  particularly  to  the 
farmer  and  the  contractor.  The  same  properties  that  enable 
explosives  to  serve  agriculture  and  the  c'on.struction  in- 
dustrv  make  them  important  to  th<*  improvement  of  water- 
soak(‘d  areas  which,  for  rea.sons  of  immediate  strategy,  must 
be  (piicklv  convertt'd  into  site's  for  airfields,  cantonments, 
highway.s,  or  war  plants.  Propagated  ditch  bla.sting  to  effect 
drainage  of  swampy  land  is  the  most  freepiently  used  tech- 
iiupie  and,  perhajrs,  the  one  of  greatest  potential  usefuhu*ss 
in  the  field  of  the  military. 

.A  niimlx'r  of  s|M‘ciali/.ed  typ<*s  of  industrial  explosives  are 
available  to  meet  the  r(‘(piir(‘meuts  of  ditch  bla.sting.  Their 
effecti\<*  employment  re<piires  close  adherence  to  the 


proper  determination  of  gradient,  the  clearing  of  the  right- 
of-way,  the  .spacing  and  loading  of  hol(»s,  and  to  other 
factors  based  on  cumulative  experienct*. 

Ditching  with  dynamite  has  a  number  of  advantages  over 
hand  or  mechanical  methods,  .some  of  which  are  of  par¬ 
ticular  significance  in  eliminating  delays  and  minimizing 
costs.  Some  of  the  principal  advantages  are: 

Dynamite  does  the  job  (juickly. 

Handling  of  debris  is  eliminated. 

E(juipment  and  workmen  can  be  used  elsewhere, 
(trading  and  surfacing  machinery  can  b<‘  put  to  work 
with  a  minimum  of  delay. 

Bnr«>ll  Vour  IVflne  or  (jluarry 
In  the  National  Safety  Competition 

The  results  of  the  National  Safety  (Competition  of  19.S3, 
preseohnl  in  our  .May-Jime  i.ssiie,  showed  an  enrollment  of 
583  mines  and  (juarries  Iwated  in  41  state's.  Th<'  coinpc'ting 
units,  representing  a  total  of  1.56,798,125  man-hours  of 
work,  made  th('  best  overall  safety  rt*cord  in  the  29-vear 
history  of  this  nation-wide  contest.  Perfect  safety  records 
were  n'porte'd  by  197  mines  and  (piarries,  repr<'senting  a 
working  timt'  of  17,662..589  man-hours. 

Th('  ('ffectiveness  of  these  annual  safety  contests  as  a 
practical  nu'ans  of  promoting  safety  at  rniix'ral  operations 
is  clearly  shown  in  th<'  records.  Statistics  reveal  that,  year 
aft<'r  year,  the  avt'rage  mine  or  (piarry  participating  in  the 
c-ompetition  has  a  Ix'tter  safety  record  than  the  average 
mine  or  (juarry  in  the  country  not  enrolled  in  the  contest. 

Page  afh'r  page  has  been  written  about  the  re.spoiisibilitv 
of  the  employer  in  making  available  to  his  men  the  tools 
and  the  methods  to  eliminate  accidents.  It  is  a  lofty  thought 
that  a  company  does  considt'r  the  well-being  of  its  em¬ 
ployes  as  a  vital  adjunct  to  its  opt'rating  program. 

VVe  urge  you  to  t'uroll  your  company  today  in  the  Na¬ 
tional  Safetv  (Competition.  It  offers  von  an  opportunitv  to 
enter  into  a  nation-wide  safetv  crusade. 

.Any  underground  mine,  open-pit  operation,  or  (juarrv  in 
the  Unit<Hl  States  is  eligible  to  enter  the  competiti(»n.  Ap¬ 
plications  for  enrollnK'iit  and  copit's  of  the  contest  rules 
may  be  had  by  (‘ommunicating  with  the  Bureau  of  Mines, 
U.  S.  Dt'partmt'iit  of  the  Interior,  Washington  2.5,  D.  (C. 

Don*ts  for  Batplosives  Users 

Don’t  tamp  with  metallic  bars  or  tools.  Use  only  a 
wooden  stick  with  no  t'xposed  metal  parts. 

Don’t  u.st'  combustible  material  for  stemming. 
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ISLAND  C.'REEK  C.'OAL:  C.'oal  from  an  underground  working  place  is  unloaded  from  a  shuttle  car  onto  an  elevator  which,  in  turn,  delivers 
and  loads  it  into  rail  cars  for  hauling  to  the  surface  by  electric  locomotives. 


ISLAND  CREEK  COAL  COMPANY’S 
GOLDEN  ANNIVERSARY 

More  than  273  million  tons  of  Island  Creek  products  have  keen  delivered 
to  markets  in  the  United  States  and  foreign  lands  during  the  past  SO  years 


IN  1904,  in<*n  of  vi.sioii  predicted 
airiu/.ing  things  in  the  years  ahead  — 
new  products,  new  methods  of  pro¬ 
duction,  new  territories  of  opportunity, 
and  new  ways  of  life  for  all  mankind. 

•Island  Ofck  Ca>al  C'uinpaiiy 
(aiaranty  Hank  Building 
Huntington  18,  West  V'irginia 


A.  L.  LYNN  and  J.  H.  (iRKKN* 

Men  in  Detroit,  Pittsburgh,  New  York, 
Washington,  and  elsewhere  were  com¬ 
bining  their  re.soiirces  and  skills  in 
efforts  to  supply  the  American  con¬ 
sumer  with  what  he  wanted,  when  he 
wanted  it.  Yet,  none  of  these  “vision¬ 
aries”  could  foresee  that  within  the 
comparatively  short  span  of  5()  years 


half  of  our  nation’s  people  would  be 
gainfully  employed  in  enterprises  not 
even  thought  of  in  lfK)4. 

Industrial  progress  in  1904,  as  at 
prc'sent,  was  largely  (h*pendent  upon 
the  development  of  power.  Hecogni/- 
ing  that  coal  was  a  basic  resource  for 
the  developtnenf  of  power,  two  far- 
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POWKRFIII^  CX)AL  CUTTER:  This  miHlem  mechanical  unit  with  long,  powerful,  sawlike 
teeth  is  being  moved  to  a  working  place  to  cut  into  the  sides  and  center  of  a  coal  face. 


Sighted  men  ventured  into  the  rugged 
mountain  areas  of  southern  West  Vir¬ 
ginia.  Albert  F”.  Holden,  an  enginet^r, 
and  William  II,  (.'(Kilidge,  an  attorney, 
were  corporate  officttrs  of  United 
.States  Oil  Company,  which  later  be¬ 
came  Island  Creek  Coal  Company, 
Through  their  efforts,  property  aggre¬ 
gating  28, (KX)  acres  of  coal  land  was 
purchast'd  in  Ixigan  (Jounty,  West  Vir¬ 
ginia.  The  town  of  Holden  was 
lounded  as  the  center  of  operations, 
before  railroad  connections  with  the 
outside  world  could  be  made,  machin¬ 
ery,  equipment,  materials,  and  other 
necessary  commodities  were  hauled  by 
ox  teams  through  .some  12  miles  of  ter¬ 
rain  to  Holden. 

First  Shipment  of  Coal 

With  the  completion  of  railroad  fa¬ 
cilities,  Island  Creek  Coal  Company 
sold  and  shipped  its  first  c-oal  in  De¬ 
cember,  1904,  During  the  following 
!i()  years,  the  company  has  sold  more 
than  273  million  tons  of  coal,  a  practi¬ 
cal  indication  of  the  value  which  c'on- 
sumers  have  placed  upon  Island  Crtvk 
products  and  servic'es. 

Through  the  years,  the  management 
|M‘rsonnel  of  the  company  has  been  on 
the  alert  for  new  and  improved  oper¬ 
ating  methods  and  techniques.  They 
have  worked  continuously  to  utilize 
the  highest  standards  of  mining  and 
preparation  in  the  industry.  These 
elforts  have  been  rewarded  by  a  steady 
and  healthy  growth  in  the  demand  for 
island  Oeek  products  and  have  gaiiu'd 
for  the  company  a  position  of  leader¬ 
ship  in  the  cHial  industry  in  the  United 
States  and  foreign  lands. 

As  previously  statixl,  more  than  273 
million  tons  of  Island  Crrvk  products 
have  movi*d  to  the  markets  during  the 
past  half  century.  If  this  huge  tonnage 
were  loaded  into  ciial  cars  and  con¬ 
nected  in  a  single  train,  it  would  be 
33,(XX)  miles  long  and,  traveling  at  a 
rate  of  fX)  miles  an  hour,  would  rcnjuire 
23  days  to  pass  a  given  point.  Island 
(>i*ek’s  reserves  of  unmined  coal  ex¬ 
ceed  the  tonnage  already  marketed, 
supporting  an  annual  production  ca¬ 
pacity  in  exc't'ss  of  10  million  tons. 

Mechanization  is  the  Rule 

Tlu*  mining  methods  u.sed  in  the 
company’s  operations  vary  to  fit  the 
type  of  mine  and  the  market  served  by 


its  output.  Ortain  types  of  mechanical 
eijuipment  are  preferable  in  some  in¬ 
stances;  in  others,  totally  different 
kinds  are  u.sed.  In  all  cases,  mechani¬ 
zation  is  the  rule  of  the  day.  TTie  mine 
employes  are  skilled  operators  of 
heavy,  fast-moving,  bulk-handling  me¬ 
chanical  units;  in  fact,  there  isn’t  a  pick 
or  shovel  in  any  of  the  underground 
properties  of  Island  Oeek. 

Usually,  the  required  equipment  or 
machinery  is  available  from  manufac¬ 
turers.  Hut,  when  Island  Creek’s  pro¬ 
duction  team  iimhIs  a  special  kind  of 


mechanical  unit  it  is  not  unusual  for 
the  men  to  go  to  the  drawing  board 
and  design  what  is  needed  and  to  pro- 
duc'e  it  in  the  company’s  modern  shops. 

Blasting  The  Coal 

After  the  coal  is  undercut  in  a  typi¬ 
cal  working  place  underground,  us¬ 
ually  a  22-ft.-wide  cut,  the  coal  face  is 
blasted  in  the  following  manner.  Seven 
holes  2/4  in.  in  diameter  are  drilled  into 
the  coal  to  the  depth  of  the  undercut, 
about  8  to  8/*  ft.  Four  of  the  holes  are 
drilled  across  the  top  of  the  face,  start- 


.ANOTIIKR  CT^TTING  OPERATION:  A  close-up  of  a  Joy  11-RU  Universal  cutting  machine 
at  work  removing  a  honey  section  in  a  coal  face  in  one  of  the  Island  Creek  mines. 
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DRILLING  BLAST  HOLES:  After  the  coal  is  cut,  seven  2'4-in. -diameter  holes  are  drilled 
into  the  face  hy  electrically  powered  auRer  drills. 


AFTER  A  BLAST:  A  hxik  at  a  loadinR  machine  as  it  scinips  up  broken  coal  following  a  blast 
of  permissible  dynamite  charRes  in  an  underground  working  place. 


SHUTTLhi  GAR:  This  shuttle  car  operator  is  moving  his  ec|iiipment  into  a  working  place  t<» 
take  on  blasted  coal  from  a  loading  machine  for  delivery  to  the  main  haulageway. 


iiig  2  ft.  in  from  the  loft  .sitlo,  with  tiu* 
holt's  spacftl  on  6-ft.  t't'iitors.  I'ho  othor 
thrt't*  holt's  art*  stagj»t*rt*tl  ht'low  tin* 
nppt'r  rt)w  of  ht)lt*s,  startinj'  5  ft.  in 
frttm  tlu*  It'ft  sitlt',  with  h-ft.  spafinjts 
hftwt't'n  httit's.  Tht'  a\  t'laj^t*  charj^t*  t)f 
t'xplosivt's  loatlt'tl  into  tlu*  th  ill  holes  is 
20  eartritl^es  of  llt'renle.s'’®  Ht'tl  II®  F 
pt'rinissihlt*  dvnainitt*  paekt'd  in  IX  hv 
6-in.  cartritijtt's.  Tht*  charge  t)f  tlvna- 
mite  in  each  hole  is  priint'tl  with  a  Nt).  6 
tlt'ttuiator  with  lO-ft.  iron  leg  wires.  ,\ll 
t)f  tlu*  charges  art*  steininetl  to  tht*  col¬ 
lar  t)f  tht*  holes  with  clay  tamping.  Only 
t)nt*  loatlt'tl  holt*  is  firetl  at  a  timt*,  ht*- 
ginning  with  the  mitldle  hole  in  the 
hottom  row.  Dt'tonation  is  accom¬ 
plished  with  a  permissihle  blasting  ma¬ 
chine.  1'he  blasting  crt*w  concentrates 
on  producing  a  maximmn  of  ct)arst*  or 
lump  si/t*s  of  coal  from  each  blast. 

Preparation  and  Sizing 

Tht*  prt'paration  anti  sizing  of  coal 
art*  important  in  realizing  a  tpialitv 
product.  In  Island  ('ret'k’s  13  prepara¬ 
tion  plants,  amt)ng  the  most  motlt*rn  in 
the  coal  industry,  tht*  ct)al  is  sizetl, 
wt't-washetl,  tlt*watert*tl,  ht*at-tlrit*tl, 
gratletl,  blentletl,  anti  t)il-trt*att*d  — 
“mannfactnretl”  tt)  meet  exacting  re- 
tjniremt'nts.  Tht*  protlncts  art*  mann- 
factnrt'tl  in  a  yarit'ty  t)f  sizes  for  a  with* 
range  of  nst*s  in  all  typt's  of  ct)al-bnrn- 
ing  etpiipmi'iit,  as  well  as  in  other  proc¬ 
esses  of  ct)al  utilization. 

Sizt*  consist  is  particularly  important 
in  obtaining  minus  2-in.  coal.  Sinct*  tht* 
pt'rcentage  t)f  v  arious  component  sizes 
in  2  by  O-in.  .screenings  will  vary  bt*- 
tvyt‘t*n  mines  and  coal  .st'ams,  Islantl 
(Teek  bt*gan  years  agt)  to  eontrol  tht'.st* 
variations  .so  that  tht*  consumer  wonitl 
bt'iiefit  from  consistency  of  prt'para¬ 
tion,  anti  the  bleniling  t)f  spt'cific  size 
components  best  snitetl  to  his  nt'etls. 

In  t)rtlt*r  tt)  accomplish  this  result, 
the  minus  2-in.  sizes  art*  separatt'tl  into 
stantlartl-si/f'tl  components  anti  fed  to 
bins  irtun  which  t‘ach  ctunponent  si/.t* 
i.s  latt'r  tii.scharged  by  means  of  me¬ 
chanical  ft't'th'rs  in  tht*  tlesirt'tl  propor¬ 
tions.  This  tnt‘thotl  assnrt's  a  uniform 
prothict  with  a  sizt*  consist  prt*tlt*ter- 
minetl  to  a  ct*rtain  specificatitm. 

(Quality  (Control 

While  yt'ars  of  experience  have  th*m- 
onstratetl  that  tlu*  ilescribetl  mechani¬ 
cal  methoil  of  blt'iitling  anti  controlling 
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size  consist  is  accurate,  with  a  mini¬ 
mum  deviation  from  car  to  car,  size- 
consist  tests  are  made  rej'ularly  each 
day  at  each  operation.  The  method 
provides  positive  control  over  every 
phase  of  Island  Creek’s  mininj'  and 
manufacturing  processes  by  superin¬ 
tendents,  inspectors,  engineers,  and 
chemists. 

The  high  degree  of  market  accepta¬ 
bility  for  Island  Creek  products  is  due, 
in  no  small  measure,  to  the  c-ompany’s 
ability  to  mine  and  manufacture  coals 
which  are  adaptable  to  the  modern 
demand  for  increa.sed  plant-operating 
efficiencies  in  industrv,  to  new  stan- 


(.'ONV'EYOH  BKI.T:  The  mined  coal  in  moved  to  the  preparation  plant  on  a  conveyor  helt 
at  an  average  rate  of  .VM)  tons  an  hour. 


RAYMOND  E.  SALVATI:  Island  Creek  Coal  C.'ompany’s  president  is 
also  active  in  many  civic  and  industrial  organizations,  including  the 
National  Coal  Association,  the  American  Mining  Congress,  and  the 
National  Association  of  Manufacturers. 


PREPARATION  PLANT:  The  photographer  took  a  picture  of  two 
Island  Oeek  emnloyes  talking  things  over  outsid''  one  of  the  com¬ 
pany’s  13  preparation  plants,  which  are  numhered  among  the  most 
modem  in  the  coal  industry. 


RIN’ER  TRANSPORTATION:  A  company  towboat  moves  barges  loaded  with  Island  Creek  coal  up  the  Ohifi  River  from  lliintington.  West 

A'irginia,  to  its  elevator  and  screening  plant  at  (Jincinnati,  Ohio. 


CONSTRUCTING  BARREL  NUMBER  TWO 
FOR  SOUTHERN  CALIFORNIA’S 
SAN  JACINTO-SAN  VICENTE  AQUEDUCT 


IIII.I.S  AND  N’AI.I.KYS;  Thix  view  of  a  line  of  pi|K‘  in  place  on  the  Barrel  Number  Two  aque¬ 
duct  pmject  is  representative  of  the  variable  terrain  encountered  on  the  three  southern  sections. 
MakiiiK  satisfactory  proKress  in  drilliiiK  and  blastinn  in  hard  granite  formati<ms  on  deep  sloping 
mountainsides  requin‘s  engineering  skill  and  operating  know-how  of  a  high  order. 


Excavating  71  miles  of  deep, 
wide  trenches  to  lay  54-  and 
4H-in.  concrete  pipe  thrf>u 
variable  terrain  with  widely  dif¬ 
ferent  grades  requires  engineer¬ 
ing  shill  and  operating  know¬ 
how  of  a  hi^h  order 

O.  MAYKR* 


AN  SI -mile-long  lujiiediict,  extending 
/  \  from  San  Jacinto  Reservoir  to 
San  \'icente  Reservoir  in  southern  Cali¬ 
fornia,  was  completed  in  1947.  It  was 
designed  by  the  U.  S.  Riirean  of  Rec¬ 
lamation  to  draw  water  from  the  facili¬ 
ties  of  the  Metropolitan  Water  District 
and  to  deliver  ample  supplies  to  the 
ever-growing  military  and  civilian  ac¬ 
tivities  in  and  around  the  San  Diego 
area.  The  work  details  involved  the 
construction  of  the  San  Jacinto  Reser¬ 
voir  at  the  northern  terminus,  the  driv¬ 
ing  of  tunnels  through  sections  of  rug¬ 
ged  tnouutains,  many  miles  of  trench 
excavation,  and  the  laving  and  hack- 
filling  of  precast  concrete  pipe  in  the 
trench.  All  of  the  construction  con¬ 
tracts  were  sjyonsored,  engineered,  and 
supervised  hv  the  U.  S.  Navy. 

Within  a  comparatively  short  period 
after  the  a<jueduct  was  completed  and 
in  operation,  an  increase  in  population 
and  expanded  activities  in  the  San 
Diego  area  created  an  urgent  need  for 
still  more  water.  A  st*c'ond  a<pieduct, 
similar  to  the  existing  unit,  was  found 
to  he  essential.  In  due  course,  the 
necessary  arrangements  were  made, 
bids  for  construction  were  received, 

•Hercnli's  I’owdrr  (^)mpany 
San  Francisco  4,  California 
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and  contracts  were  awarded  to  the 
low  bidders. 

The  tunnels  c-onstructed  through  the 
mountains  for  the  original  aejnednet, 
referred  to  locally  as  Barrel  Number 
One,  had  been  driven  to  full  capacity 
in  proportion  to  the  capacity  of  the 
pipe  line.  Accordingly,  it  was  not 
necessary  to  enlarge  the  tunnels  or  to 
drive  new  ones  for  the  second  acpie- 
dnet,  or  Barrel  Number  Two.  Because 
of  this,  the  length  of  the  second  arpie- 
dnet  is  approximately  71  miles,  10 
miles  shorter  than  the  first  acpieduct. 


Construction  Work  Divided 
Into  Six  Schedules 


In  the  construction  of  Barrel  Num¬ 
ber  Two  the  principal  items  of  work 
were  divided  into  six  schedules,  desig¬ 
nated  as  Numbers  One,  Two,  and 
Three  North  and  Numbers  One,  Two, 
and  Three  South.  One  other  unit,  a 
siphon  and  river  crossing  at  San  Lui 
Hey  Biver,  was  set  up  as  a  separate 
contract.  The  river-crossing  location 
was  the  dividing  line  between  the 
north  and  .south  sections. 

Southern  CJalifornia  contractors 
were  successful  bidders  on  the  con¬ 
tracts  for  the  three  northern  sections 
and  for  the  river-crossing  job.  Work 
was  started  in  the  north  at  the  outlet 
of  the  San  Jacinto  Reservoir,  and  will 
end  in  the  south  at  the  inlet  portal  of 
the  San  V'^icente  tunnel.  At  the  time 
this  was  written,  March,  1954,  the  three 
northern  schedules  and  the  river-cross¬ 
ing  job  were  99  per  cent  completed. 

The  low  bidder  on  the  three  south¬ 
ern  sections  was  S.  A.  Healy  Company 
of  (diicago,  Illinois,  with  a  bid  of 
$6,798,101.  The  specifications  on  the 
II(*aly  contract  include  the  excavation 
of  .526,(KK)  cu.  yd.  of  variable  material; 
the  laying  and  backfilling  of  29,074  ft. 
of  54-in.  and  122,478  ft.  of  48-in.  pre¬ 
cast  concrete  pipe  designed  to  carry 
8.5  c.f.s.;  the  installation  of  manholes, 
blow-offs,  and  vents;  a  chlorination 
station;  and  a  turnout  and  metering 
station  at  the  .southern  end  of  the  proj¬ 
ect.  At  the  time  of  the  writer’s  visit 
in  March,  about  7.5  per  cent  of  the 
work  on  the  three  southern  .sections 
had  been  accomplished.  Final  com¬ 
pletion  date  is  estimated  for  Septem¬ 
ber,  19.54. 

A  plant  to  make  concrete  pipe* 
for  the  Healy  company’s  requirements 
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UNIQUE  DKII.I,  HKJ:  This  l■lli(|ue  ilriH  rig  incliulvs  two  Joy  hyclruulic  iib  biMiins,  eatb  sup- 
portiiiK  a  .‘J'4-in.  Joy  waKon  drill  mounted  on  a  1)8  ‘'(;at”  earryiiiK  a  (MMI-c.f.m.  compressor. 


BLAST  IN  .MOTIO.N;  A  view  of  a  blast  in  motion  immediately  after  the  detonation  of  the 
explosives  charKes  in  a  series  of  drill  holes  aloiiK  the  trench  line.  Kesnits  from  blastiiiK  are 

consistently  satisfactory. 


NKAT,  U.NTFOKM  TRKNC.'HES:  After  blastinx,  an  801)  .Northwest  2'it-cu.  yd.  hackhoe  exca¬ 
vates  broken  material  along  the  trench  line.  Neatness  and  uniformity  in  completed  sections  of 
the  trench  are  typical  of  the  S.  A.  Healy  Company’s  operations. 


was  m'ctrd  at  Koiitaiia,  ( 'aliforiiia,  bv 
the  Basalt  Bock  (yOiiipaiiy  of  Napa, 
CJalifoniia.  The  pipe  is  transported  to 
tin*  proj(*ct  by  truck  and  cradle-typ<* 
trailers.  The  baid,  one  way,  is  approx¬ 
imately  80  miles. 

'I'lie  54-iu.  pipe  is  made  in  sections 
of  16-lt.,  and  the  48-in.  .sections  in 
2()-ft.  I(‘n^tbs.  The  difference  in  length 
of  the  two  sizes  of  pijH*  was  estab¬ 
lished  to  take  advantage  of  the  fnll- 
load  limit  of  the  highways,  to  help 
facilitate  inanufactnre,  and  to  si)eed 
pipe-layinf'  operations. 

Making'  Pnrgress  Throiigli 
Vuriuhiv  Terrain 

Making  satisfactory  proj^ress  in 
excavating  the  trench  and  in  laying  tin- 
pi|)<-  tliron^h  the  variahit*  terrain  on 
the  tlirjv  sontliern  sections  calls  for 
engineering  skill  and  opcTatin^  know¬ 
how  of  a  hit'll  ord(‘r.  In  Hat  aKricnItnral 
areas,  well  points  are  used  to  drain 
water  from  the  excavated  trenches 
before  the  pip<*  is  placed.  In  monn- 
tainons  r(‘^ions,  .solid  rock  is  drilh'd 
and  blasted  on  widtHy  difi(‘rent  grades, 
with  some  of  the  slopes  ran^in^  up 
to  45.3  j)<*r  cent. 

Most  of  the  trench  is  excavated  to 
a  width  of  7  ft.  regardless  of  the  size 


of  tin-  i)ipe  to  he  laid.  The  depth  of 
tin-  ditch  is  excavated  so  that  a  inini- 
mnm  of  3  ft.  of  backfill  covers  the  pipe 
in  place.  The  depth  of  ditch  is,  of 
course,  dependent  entirely  on  tlu; 
hydranlic  gradient  retpiired. 

For  drilling  holes  for  hla.stin^  in  rock 
sections,  the  Ilealy  crews  n.se  a  combi¬ 
nation  of  drilling  ecpiipment.  A  rather 
imirpie  and  .succe.ssfid  drill  rig  con¬ 
sists  of  two  Joy  hydranlic  jib  h(K)m.s, 
each  carrying  a  3/*-in.  joy  wagon  drill 
machine  mounted  on  a  D8  Caterpillar 
tractor,  which  also  carries  a  6(X)-c.f.m. 
compres.sor.  This  assembly  completely 
eliminates  the  slow,  arduous  task  of 
moving  the  drills  manually.  Other  drill 
e(|uipment  includes  eight  4-in.  joy 
wagon  drills  and  four  6(X)-c.f.m.  Chi¬ 
cago  Pneumatic  compressors.  (Conven¬ 
tional  steel  Hok-Bits  are  used  for  drill¬ 
ing  in  average-type  rcK-k.  In  hard  blue 
and  gray  granites,  carbide  insert  Rok- 
Bits  are  usc*d. 

Consistently  Satisfactory  Results 
From  Primary  Blasts 

Several  drill  patterns  have  been  de- 
veloiM-d  which,  except  in  rare  in¬ 
stances,  break  the  rock  in  the  bottom 
and  on  the  sloping  .sides  of  the  trench. 
In  decomposed  and  medium-hard 


granite,  three  holes  are  drilled  across 
the  trench  line,  one  in  the  center  of 
the  line  and  one  on  each  side,  each  3  ft. 
from  the  center  hole  and  6  in.  from  the 
sides  of  the  trench.  Similar  holes  arc- 
drilled  in  rows  along  the  trench  line, 
with  the  rows  5  ft.  apart.  Each  hole 
is  loadt*d  with  Herculite®  40%  Bag 
Powder  on  a  ratio  of  H  to  %  lb.  of  explo¬ 
sives  to  1  cu.  yd.  of  rock  in  the  .solid. 
\  “b(K)ster”  charge  of  one  IJi  by  8-in. 
cartridge  of  Gelamite®  1  is  loaded  with 
the  main  charge  in  each  hole.  The 
explosives  chargt*s  are  primed  with 
Hercules®  Short-Period  Delay  Electric 
Blasting  Caps.  In  hard  granite  forma¬ 
tions,  the  rows  of  holes  are  pulled  in 
from  5-ft.  to  3-ft.  centers,  and  the  ex¬ 
plosives  loading  ratio  is  increased  to 
0.8  to  1  lb.  of  dynamite  per  cubic  yard 
of  rock  in  jilace. 

In  areas  where  very  hard  granites 
are  encountered,  particularly  on  slopes 
where  backhoe  operations  are  difficult, 
five  blast  holes  are  drilled  across  the 
trench  line,  with  the  rows  of  holes  3  ft. 
apart.  In  such  cases,  the  holes  iti  the 
center  line  are  sprung  with  a  Hi  by  8-in. 
cartridge  of  (Gelamite  1,  after  which 
they  are  loadetl  with  Herculite  40% 
Bag  Powder  on  a  ratio  of  1.5  to  1.75  Ib. 
per  cubic  yard. 


DKWA  TK.HINt;  THK  TRKNOU:  Brforr  pi|>«  was  laid  in  this  section  PI. ACTING  TIIK  PIPE:  The  necessars  compaction  of  backfill  prior 

of  Harrel  N'oiniM-r  Two,  Ilealy  crews  used  well  |Miints  to  drain  water  to  the  placement  of  pipe  is  obtained  satisfactorily  by  the  employment 

from  the  excavated  trench  line.  of  a  Mighty  Mouse  tractor  equipped  with  a  Jackson  vibrator. 
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WATERTIGHT  C;0NNE(;TI0NS:  After  sections  of  pipe  have  been  placed  in  the  trench,  a  self- 
contained  mixer  and  b(»oin  conveys  cement  to  the  KcoiitiiiK  crew  to  make  watertight  connections. 


Short-Period  Delay  Detonators 
Prove  Especially  Helpful 

Because  of  the  consistently  satisfac¬ 
tory  results  obtained  from  the  primary 
blasts,  jihij'  drilling  and  secondary 
blasting  are  rare  occurrt'uces.  The  use 
of  short-period  delay  electric  blasting 
caps  to  detonate  the  dynamite  charges 
has  proved  to  be  especially  helpful  in 
overcoming  several  blasting  problems. 
The  location  of  the  new  trench.  Barrel 
Number  Two,  practically  parallels  the 
existing  one.  Barrel  Number  One.  In 
some  places,  the  distance  between  the 
center  lines  of  the  two  barrels  is  only 
20  ft.  The  danger  of  cracking  or  break¬ 
ing  the  existing  line.  Barrel  Number 
One,  was  a  constant  hazard.  The  use 
of  short-period  delay  detonators  re¬ 
duced  the  shock  and  vibrations  from 
blasts  to  a  minimum.  To  date,  there 
has  been  no  indication  of  damage  to 
the  existing  line.  The  dynamite  charges 
ill  the  row  of  holes  nearest  the  existing 
line  are  always  the  last  to  be  detonated. 
This  arrangement  reduces  not  only  the 
shock  to  Barrel  Number  One,  but  it 
improves  fragmentation  and  i)rovides 
neater  slopes  along  the  trench  line  of 
Barrel  Number  Two. 

Most  of  the  excavation  in  the  trench 
line  is  done  with  three  SOD  Northwest 
2/»-cn.  yd.  backhoes.  At  some  locations, 
a  Northwest  71  etpiipped  with  a  drag¬ 
line  bucket  was  n.sed.  Tbe  necessary 
compaction  of  backfill  prior  to  the 
placement  of  pipe  is  obtained  satisfac¬ 
torily  by  the  employment  of  a  Mighty 
.Mouse  tractor  with  a  Jack.son  vibrator. 
The  placing  of  the  pipe  in  the  trench 


is  done  with  a  Northwest  71  crane  and 
a  laiiia  802.  A  20T  truck  with  a  drag 
bucket  attachment  is  n.sed  in  backfill¬ 
ing  operations,  (am.solidation  of  the 
backfill  is  done  with  an  I1D14  tractor 
mounted  with  an  Inger.soll-Band  CR210 
and  two  C]P  51S  internal  vibrators. 

Tins  second  acpiednct  project  is 
spon.sored  by  tbe  U.  S.  Navy.  Details  of 
design,  engineering,  and  construction 
supervision  are  under  the  direction  of 
the  U.  S.  Bureau  of  Reclamation. 

Cost  Estimates  Less  Than 
Appropriation  Figure 

All  appropriation  of  $18,(KK),(KK)  was 
authorized  for  the  job.  However,  with 
all  construction  schedules  under  con¬ 
tract  and  the  work  approximately  85 


per  cent  completeil,  it  is  e.stimated  that 
the  total  cost  will  amonnt  to  about 
$lfi,.5(K),(KK),  considerably  under  the 
appropriation  figure. 

Payment  for  the  operation  and  main¬ 
tenance  of  the  new  line  has  been  as- 
snnu'd  by  tbe  .San  Diego  County  Water 
.Authority.  The  Metropolitan  Water 
District  of  Southern  (.alifornia  has  a.s- 
sniiied  50  per  cent  of  the  responsibility 
by  taking  over  the  operation  and  main¬ 
tenance  of  the  northern  half  of  the  line. 

The  project  offices  of  S.  A.  Healy 
('ompany  and  the  Bureau  of  Reclama¬ 
tion  are  located  in  Escondido,  (lalifor- 
nia.  Operating  directors  for  the  Healy 
organization  include  Nicolas  Marsch, 
project  manager;  Paul  McCabe,  gen¬ 
eral  .superintendent;  .\1  Beloiigia,  a.s- 
sistant  snperiiiteiuleiit;  Dick  Joplin, 
project  engineer;  and  (hi  Pound,  of¬ 
fice  manager. 

Repre.seiiting  the  (iovernnuMit  agen¬ 
cies  on  the  project  are  (Captain  K.  A. 
(iodwin.  Public  Works  Officer,  P-lev- 
enth  Naval  District,  San  Diego,  ('ali- 
fornia;  and  L.  N.  Mc<dellan,  chief  en¬ 
gineer  of  design  and  construction,  U.  S. 
Bureau  of  Reclamation,  Denvt*r,  Colo¬ 
rado.  jean  R.  Walton  is  project  engi¬ 
neer  for  the  Bureau  with  John  Mc<Joy, 
assistant  project  engineer,  and  Hubert 
Williams,  office  engineer.  For  the  Met¬ 
ropolitan  Water  Di.strict,  R.  B.  Diemer 
is  chief  engineer  and  general  manager. 
Richard  Holmgres  is  chief  engineer 
and  giMieral  manager  for  the  San  Diego 
C.’oniity  Water  Authority. 


PROJF.t'T  SUPERVISORS;  OperuliriK  detaib  on  the  Mealy  contract  were  directed  by,  left 
to  rijcht,  Paul  McGabe,  Keneral  xuperiiitendent;  Gil  Pound,  office  manaxer;  and  Dick  Joplin, 

project  enicineer. 
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MINING  MANGANESE  ORE 
NEAR  HENDERSON, NEVADA 

Variable  ore  ^rade*,  blasted  and  recovered  from  20'ft.  beneb  es  in 
two  open  pits,  are  miaed  in  blending  piles  to  provide  for  uninterrupted 
work  cycles  in  mining  and  mill  operations. 

KOMKK  I  LKE  BEIIMK* 


IN  1917,  a  inaii^aiK'sc  (h'posit  was 
loc-atfd  in  a  typical  southwest  cU'Scrt 
area  (i  mile's  cast  of  llctuicrson,  Ne¬ 
vada.  Hy  t|ie  fall  <»f  tlic  following  year, 
about  I2,(KX)  tons  of  ore  assaying  about 
40  p<T  cent  manganese  bad  been  pro¬ 
duced.  Operations  were  conduett'd 
under  tlic*  naiiu'  ol  the  'I'bree  Kids 

•  Um  Viiila  I'lacc 
l.a  Oaiiaiia,  (California 


mine',  with  activities  restricted  to  a 
small  opc'ii  pit.  Dnrin){  1920,  mining 
activities  we-re  moved  imdergromid. 
Within  a  short  time  the  immediate 
snpply  was  exhausted  and  the  mine 
became  inactive. 

During  the  mid-1930’s,  c'xpc'riments 
on  the  ore  wc*re  initiatc'd  and  tests  indi¬ 
cated  a  possible  recovt'ry  of  only  70 
per  cent  l)y  flotation.  In  1941,  addi¬ 


tional  test  work  done  at  the  Boulder 
City  pilot  plant  of  the  U.  S.  Bureau  of 
Mines  confirinc'd  the  recovery  men- 
tionc'd.  At  the  same  time  the  M.  A. 
Hanna  Company  completed  test  work 
ntili/ing  an  SO:-  process  with  indicated 
manj'anese  recovery  in  excess  of  90 
per  cent.  Based  on  this  clu'inical  proc- 
es.s,  the  Manj'ane.se  Ore  Co.  was 
formed,  but  operational  difficulties 


“A”  IMTt  Tliix  view,  lookiiiK  we!il,  includes  Mime  of  the  ininiiiK  activities  in  “A”  pit,  in  the  southern  section  of  the  property  of  Manganese,  Inc., 

near  Henderson,  Nevada.  The  mill  is  located  to  the  right  of  the  above  area. 
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RKClOVKRING  RI^ASTF.D  ORK:  FollowiiiR  a  primary  blast  in  a  20-ft.  beneh  in  “A”  pit,  a 
2'2'CU.  yd.  Northwest  power  shovel  excavates  the  broken  ore  and  loads  it  into  F'lielid  trucks. 


plu^iu'd  the  plant  anti  it  was  clo.sctl  in 
1944.  In  1949,  Hfwitt  S.  West  hejian 
negotiations  to  actpiire  tlit*  property. 
Ily  the  end  of  1950  the  negotiations 
were  completed  anti  Manganese,  Inc., 
was  formed.  Twt)  cttntracts  were  made 
with  the  Cieneral  Services  .\thninistra- 
tittn  to  supply  the  national  stock  pile 
with  33  millittn  units  of  metallnrgical- 
grade  manganese  in  the  ft)rm  of  nt)tl- 
nles. 

Test  wt)rk  was  undertaken  by  Robert 
latrtl  of  Sonthwestern  Kngineering 
(atmpany  and  the  U.  S.  Bnrean  t)f 
Mines.  The  results  of  these  tests  indi¬ 
cated  the  feasibility  of  commercial 
prt)cessing  by  the  flotatitni  process. 
Hreak-in  t)peratit)ns  began  in  Septem¬ 
ber,  1952. 

In  February  t)f  the  ftdlowing  year, 
the  first  of  two  major  setbacks  oc¬ 
curred.  A  kiln  failure  was  of  such 
magnitude  that  new  construction  was 
re(piired  before  operations  conld  con- 
tinne.  A  few  months  later,  when  op(‘r- 
ations  had  been  resinned,  a  fire  de¬ 
stroyed  the  flotation  building.  The 
kilns  resinned  operations  in  November 
and,  three  months  later,  the  flotation 
section  was  again  in  operation. 

The  Ore  Deposit 

The  ore  is  of  sedimentary  deposit 
consisting  of  wad  interbedded  with 
lake  or  playa  sediments  belonging  to 
the  Muddy  Creek  formation  of  what 


is  suspected  to  belong  to  the  Pliocene 
.Age.  Where  the  mangane.se  content  is 
highest,  often  in  excess  of  30  per  cent, 
the  wad  forms  massive  beds  separati'd 
by  thin,  barren  partings.  Where  the 
manganese  content  is  low,  the  wad 
forms  very  thin  lenses  or  small  blebs. 

.Xlthoiigh  the  ore  is  chiefly  wad, 
there  are  some  small  amounts  of  psi- 
lomelane  pre.sent.  The  ore  bed  is  over¬ 
laid  with  beds  of  gypsum  which  out¬ 
crop,  or  are  covered  with  surface 
gravel.  Intermediate  beds  of  red  and 
white  tuff  occur,  and  the  lenses  are 
red  and  green  jasper  with  stringers  of 
gypsum  or  calcite.  Small  amounts  of 
iron,  lead,  barite,  celestite,  and  bento¬ 
nite  are  present.  Since  these  are  made 
lip  of  minute  aciciilar  crystals,  the 
moisture  content  is  very  high,  aver¬ 
aging  about  IS  per  cent.  Reserves  of 
ore  have  been  estimated  at  3  million 
tons  averaging  about  IS  per  cent  Mn 
and  lip  to  5  million  tons  after  grade  is 
dropped  to  10  per  cent  Mn. 

()|>en-Pit  Operations 

The  pre.sent  open-pit  operations  are 
located  in  an  area  in  the  southern  sec¬ 
tion  of  the  property,  with  the  plant 
and  mill  units  between  the  pits  and  the 
V'egas  Wash  Highway.  The  pits  are 
divided  into  two  .sections,  A  to  the 
west  and  R  to  the  east,  each  butting 
against  the  former  Three  Kids  mine. 


The  two  pits  are  separatt'il  by  a  fault 
rinming  north  and  south. 

•Ml  excavation  work  is  done  inuler 
a  subcontract  by  Isbell  (aiiistriiction 
C.'ompany  of  Reno,  Nevada.  .Approxi¬ 
mately  50  pi'r  cent  of  the  ore,  repre¬ 
senting  more  than  00  per  cent  of  the 
manganese,  can  be  mined  by  the  open- 
pit  method.  This  is  a  combination  of 
previous  methods  and  developments 
from  experiments  by  the  Isbell  (]om- 
pany.  I'he  ore  remaining  will  be  mined 
and  recovered  through  imdergronnd 
metliods  not  as  yet  determined. 

Since  tlu*  ore  grade  \ari<*s  between 
the  two  pits,  it  was  decided  to  corre¬ 
late  mill  operation  for  an  ore  grade 
between  the  two  limits  to  set  up  a  more 
consistent  recovery  program.  'I'he  mill, 
set  for  18  per  cent  ore,  must  iitili/e  a 
mixture  of  the  e.xcavations  from  the 
two  pits.  This  is  accomplished  by  a 
haulage-storage  system  by  which  the 
two  ores  are  blended. 

The  pile  of  blended  ore,  represent¬ 
ing  a|)proximately  one  month’s  supply 
for  the  mill,  is  built  up  with  alternate 
layers  of  ore  from  A  and  B  pits.  The 
thickne.ss  of  the  layers  is  calculated  to 
allow  for  a  .schedule  which  permits  the 
drilling,  blasting,  and  loading  crews 
to  work  nninterrnptedly. 


FRFPARINC;  TO  BLAST:  A  cloxe-iip  of  tli« 
Joy  22.'S-A  rotary  unit  drillioK  a  4’H-in. -diam¬ 
eter  hole  on  a  bench  in  "H”  pit  preparatory 
to  hlastinK  the  ore. 
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Drilling  and  Blasting 

A  work  cycio  hogins  with  the  drilling 
and  blasting  crows  moving  into  a 
freshly  excavated  pit  to  Iwgin  op<*r- 
ations  on  benches  20  ft.  high.  Because 
of  the  high  moisture  content,  the  ore 
has  a  resilience  which  makes  satisfac¬ 
tory  drilling  and  blasting  results  diffi¬ 
cult  to  attain  c-onsistently.  After  con¬ 
siderable  tests  had  l)e<'n  made  by 
(George  Laughton,  project  sn|>erintend- 
ent  for  the  Isbell  c-ompany,  wagon 
drills  were  abandoned  in  favor  of  a 
Joy  225-A  rotary  drill.  Tins  latter  unit 
produces  a  blast  hole  4%  in.  in  diameter 
at  a  rate  of  2  ft.  of  hole  a  minute.  The 
drill  is  e(piipi)ed  with  joy  2%-iu.  rotary 
steel  and  a  4%  Varel  Hock  Tip.  Power 
for  operating  the  rig  is  supplied  by  a 
joy  .5(K)-c.f.m.  compres.sor. 

Holes  for  blasting  on  the  Irenches 
vary  in  depth,  with  a  maximum  of  23 
ft.,  si)aced  on  8  to  9-ft.  centers.  They 
are  <leck-loaded  with  4  by  16-in.  car¬ 
tridges  of  a  3()-per  cent  strength  low- 
vel<K-ity  bag  powder.  7'he  charges  are 
|)rim(‘d  with  short-jM-riod  delay  deto¬ 
nators  from  0  to  6  milli.s(‘conds.  The 
leg  wires  of  the  dt'tonators  are  con¬ 
nected  in  series  parallel  and  blasts  are 
fired  from  a  44()-volt  power  line.  He- 
snlts  are  uniformly  excellent. 

.After  blasting,  the  broken  ore  is 
excavated  by  a  Northwest  2'A-cu.  yd. 
power  shovel  into  two  Knclid  trucks 
for  hauling  to  the  blending  pile  located 
on  a  binff  about  1,(KK)  ft.  from  the  pit 
operations,  ('leannp  work  in  the  pits 
is  handled  by  a  D7  (Caterpillar  do/er. 

Wilt'll  the  Kiiclids  unload  the  blasted 
ore  at  a  blending  pile,  it  is  spread  in 
layers  by  a  bulldozer  until  2(),()()()  to 
3(),(KK)  tons  are  accnninlated.  A  new 
blending  pile  is  tlit'ii  started  and  ore 
lor  the  mill  is  loaded  out  from  the  first 
pile  by  a  Northwest  Hi-cn.  yd.  power 
shovel  into  two  Knclid  trucks.  The 
loath'd  trucks  tleliver  the  lilendetl  tire 
to  tilt'  chntt'  ramp  about  •300  ft.  tlistant. 

Activities  in  the  Mill 

Ort'  th'positt'tl  in  the  chute  ItK'ates 
itst'lf  in  a  storage  bin,  the  first  step 
thrtiiigh  the  vast  mill  area.  Mtire  than 
2t)  acres  art'  rt't|nirt'd  in  the  mill  area 
tt)  take  care  tif  sttirage,  cnishing,  ntidii- 
lizing,  offitv,  anti  electrical  snbstatitins. 
Ptiwer  is  snpplit'd  by  the  (Ctiltiradti 
Hiver  (Jtinimissitin  at  69  kv.  tti  the 
main  siibstatitin  where  tht'  vtiltage  is 


“B”  PIT:  This  photograph  of  “B”  pit,  liMikinK  south,  shows  the  fault  in  the  center  hackKround 
which  separates  “A”  and  “B”  pit  operations. 


OROSHINC!  PLANT:  .At  the  crushinx  plant  the  !5-in.  discharxe  from  the  primary  crusher  is 
scalped  and  the  plus  'ii-in.  product  is  fed  to  a  :f0  by  .30-in.  double  impact  breaker. 
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dropiM'd  to  2..i(K)  for  di.stril)ution  to  tho 
tlirtH*  substations  supplying  tlu‘  crush¬ 
ing  plant,  flotation  plant,  and  kiln  sec¬ 
tion.  The  primary  ernsher  and  rod  mill 
motors  operate  on  2,‘f(M)  volts,  while 
the  remainder  of  tlu*  plant  uses  440- 
volt  current.  Water  is  supplied  hy 
Basic  Management,  Inc.,  from  a  40-in. 
line  that  crosses  the  property. 

Ore  from  the  storage  bins  passes  to 
the  crushing  section  where  the  5-in. 
discharge  from  the  primary  ernsher  is 
scaliH'd  and  the  pins  J*-in.  product  is 
fed  to  a  30  hy  30-in.  double  impact 
hrt'aker,  A  product  of  fX)  per  c'cnt 
minus  ft  in.  is  obtained  in  an  open 
circuit. 

Even  though  the  ore  as  delivered 
from  the  mine  contains  18  per  cent 
moisture  (or  12  per  cent  as  delivered 
from  the  blending  piles),  the  crushing 
operations  create  considerable  dust. 
After  the  ore  has  pas.sed  tlu*  primary 
circuit,  via  a  30-in.  conveyor  belt  and 
a  Symons  screen  which  sifts  for  the 
hri*aker,  the  dust  is  collected  with  a 
Sly  dust  collector  system. 

A  24-in.  belt  conveys  the  ore  to  a 
Merrick  Weight-()-Meter  which  is 
used  to  record  the  total  output  of  the 
ernsher  plant. 

The  product  is  further  reduced  hy 
putting  it  through  a  .secondary  ernsher 
from  where  it  is  moved  along  to  one 
of  several  65-ton  storage  bins.  If  the 
percentage  of  fines  is  greater  than  an¬ 
ticipated,  the  pre.sent  plant  employs 
/4-in.  rod  deck  screens  to  rlirect  plus 
/4-in.  to  the  mills  and  the  nnd(‘rsi/.e  to 
a  spiral  classifier.  The  lO-mesh,  and 
finer,  material  overflows  to  cyclone 
classification  and  the  phis  65-mesh 
material  returns  for  regrinding. 

Hecan.se  of  the  existence  of  bentonite 
in  the  ore,  mechanical  classification 
was  impo.ssihle.  The  installation  of 
four  cyclones  solved  this  j)ro})lem. 

.Siula  ash  is  introduced  in  amounts 
of  5  to  20  11).  per  ton  before  tlu*  cyclone. 
Bart  of  tlu*  gy])snm  dissolved  during 
grinding  is  thus  precipitated.  A  ten¬ 
dency  to  form  in.soinhie  calcium  soap 
has  been  rt*dnced  in  this  maimer.  The 
pulp  |)asses  to  tlu*  conditioners,  46  hy 
fXj-iii.  Eagergreii  units.  The  reagents 
are  added  to  the  pulp  just  prior  to  entry 
into  the  conditioners.  The  concentrate 
is  pa.s.sed  from  the  conditioners  to  flo¬ 
tation.  Each  flotation  circuit  uses  66- 
in.  cells  for  roughing  and  four  stages 


NKW,  MODERN  MILL:  Following  the  destruction  of  the  mill  by  fire  in  195:},  this  modern, 
ull-metal  structure  was  erected  on  the  site. 


NODULES  ON  PAN  CONVEYOR:  After  the  nodules  are  chilled  with  cold  air  and  further 
c<M>lcd  with  water  sprays,  pan  conveyors  carry  them  ihroiiKh  a  samplinK  plant  to  the  storaKe  piles. 
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of  clcunin^.  Air  is  iiitrodiic-t'cl  during 
the  roii){hiii^  cycles  uiid  the  inuii^u- 
iiese  rise's  t(»  the  surface,  'flie  froth  is 
SC-raped  eiff  and  tlie  tailings  are  draiix'd 
to  a  tailings  pond,  west  of  the  mill, 
iK'ar  till'  waste  dnnip  pit. 

After  i)roe<‘ssin)'  in  the  ronnher,  the 
eonec'iitrate  nnch'rnoes  four  proj^rc'S- 
sivc'  cleaning  sta^e-s,  after  which  it 
Hoes  dirc'ct  to  a  filter  hank  for  dc'watc'r- 
iiiH-  Four  lO-h'af  Olivc'r  units  handle' 
the'  jeeh  anel  discharHe'  the*  cake  to  a 
ofO-ft.  ce»nve‘ye)r  he-lt  which  carrie's  it 
to  the'  first  of  the'  kiln  eepe'ratiems. 

TfireniHh  tfie  Kiln 

At  the  kiln  e'liel  e)f  the'  he'lt,  a  splitter 
eliviele-s  the'  ince)minH  cake'  into  e'epial 
ainexints  on  a  15-se'ce)nel  cycle'  and  cli- 
re'cts  the  c'eince'iitrate  to  twe)  side's  ejf 
the'  8  hy  l5()-ft.  calcine'  kilns.  'I'he  we't 
cake  is  se'lf-calciniiiH  after  the  kilns 
have  he'e'ii  hrexinlit  te)  StK^K.  hy  e)il 
firiiiH  at  the*  discharHe*  e'lid.  The  cal¬ 
cine'  clischarHc's  thronnh  alloy  pijM's  te) 
the'  Modnli/iiiH  kiln.  As  the'  he)t  calcine 
passe's  down  the*  nodidi/iiiH  kiln,  the' 
te'inpe-ratiire  is  raise-d  to  a  inaxiinnm  eel 
24(K)°F.  ahont  twe)-thirels  of  the*  way 
elown  the*  h'liHth  eef  the-  kiln. 

From  that  pe)int  to  the'  enel  of  the 
kiln,  ce)ld  air  chills  the'  neiclnh's  to  ahont 
2(HK)'’F.  'I'he  noelnh'S  are'  fnrthe'r  c<H)le'd 
with  wate'r  spray  anel  droppe'cl  onto  a 
.Ste'ce'iiseni  &  Adams  pan  c-eenve'yor, 
which  passe's  through  a  w'ate'r  spra)', 
fe)r  final  c(M)linH  e>n  the'ir  way  to  the' 
loade'r.  'I'he*  le)aele'r  discharge's  the* 
noelnh'S  onto  ste>ck  pile's  in  the*  storage 


FINAI,  PHOC.'KSSINC;:  After  the  ore  passes  through  nodulizing  kilns  (background)  and  the 
rotary  cexiler,  it  is  moved  onto  a  conveyor,  then  te)  the  belt  loader  for  delivery  to  storage. 


area,  which  is  le)cate'd  east  of  the  ct)in- 
panv  e)ffices,  just  e)ff  the  highway. 

Perseinnel 

|{t'i)rt'se‘nting  Mangant'se*,  Inc.,  at 
the  mine  are  H.  S.  West,  president; 
F.  A.  Mc<h)niglt*,  vice  prc'sident  and 
general  manager;  S.  J.  Mt<^arroll,  gen- 
e-ral  siipe'iintenele'iit;  J.  M.  West,  assist¬ 
ant  to  the  gt'iie'ral  snperintt'nch'nt;  Jt)hn 
Atkins,  chief  mine  t'ngineer;  Jt)hn  An- 
derse)!!,  tnill  superintendent;  ('laiide 
Davis,  kiln  snperintc'ndent;  Walter 


Barney,  master  meclianic;  R.  F.  Raich- 
len,  electrical  superintendent;  Riiss 
Waters,  plant  engineer;  Vernon  Bell, 
traffic  superintendent;  and  Victor 
Howard,  mine  superintendent. 

Ishell  Construction  Company’s  oper¬ 
ations  are  directed  and  s«ipervised  by 
C^.  Isbell,  president;  W.  J.  Isbell, 
vice  president;  Roy  Isbell,  st'cretary- 
treasurer;  Guy  V’.  Isbell,  assistant  vice 
president;  (ieorge  Laughton,  project 
superintendent;  Dan  Grubic,  engineer; 
and  Lloyd  Sampson,  foreman. 


AI)MINISTKATI>'K  IIKADS:  The  lop  oificials  of  Manganese,  Inc., 
are  II.  .S.  West,  president,  right,  and  K.  A.  McC^onigle,  vice  presi¬ 
dent  and  general  manager. 


DISC.’US.SING  JOB  PKCKJRESS:  George  Laughton,  project  super¬ 
intendent  for  Isbell  Construction  (Company,  left,  discusses  job  prog¬ 
ress  with  John  .Atkins,  chief  mine  engineer  for  Manganese,  Inc. 
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A  hrief  summary  of  the  metliocls  used  successfully  hy  the  operating  staff  «)f 
BajVuio  Oold  IVlSnin^  Company  in  the  l^hilippine  Islands 


R.  B.  MAHAN* 


WHKN  THK  jAi’ANKSK  attacked  the 
Philippine  Islands  in  December, 
1941,  the  operators  of  mines  on  the 
islands  were  suddenly  confronted  with 
the  problem  of  keeping  their  stocks  of 
industrial  explosives  out  of  the  hands 
of  the  enemy.  At  some  of  the  proper¬ 
ties,  mined-ont  or  relatively  unimpor¬ 
tant  areas  nndergronnd  were  (piickly 
utilized  to  store  the  explosives,  after 
which  the  areas  were  sealed  off  and 
abandoned.  Other  operators  had  to 
ston*  their  explosives  in  underground 
working  places,  many  of  which  con¬ 
tained  valuable  ore  deposits. 

.Among  the  latter  group  was  the 
Baguio  Oold  Mining  (Company  at  Bag¬ 
uio  in  Mountain  Province.  The  com¬ 
pany  had  on  hand  1,4(K)  cases,  .50  Ih. 
(‘ach,  of  40^  and  60%  semigelatin 
dynamite.  It  was  m'cessary  for  the 
Baguio  company  to  store  the  70, (KK) 
Ih.  of  dynamite  in  an  underground 
drift  containing  .some  of  the  mt)st  valu¬ 
able  ore  in  the  mine.  This  drift  area 
was  of  added  importance  hecaJise  it 
figured  prominently  in  th<‘  company’s 
future  development  plans. 

•(i«TUTal  .SiijK‘rintrn(f«-nt 
KaKiiio  ('old  .Mining  Coiiipany 
Haxiiio,  Mountain  i’rovince 
l’liilip|)in(‘  Islands 


Dynamite  Submerged  In 
Hot  Water  for  13  Years 

The  part  of  the  Baguio  mine  in 
which  the  dynamitt*  was  stored  was 
below  the  natural  mint*  drainage.  Un¬ 
til  rwovered  and  brought  to  the  sur¬ 
face  recently,  the  explosives  had  been 
in  this  underground  storage  l(K-ation 
for  almost  1.3  years,  snbmt'rged  under 
KK)  ft.  of  water  with  a  temperature  of 
approximately  SI  degrees  Fahrenheit. 
The  wooden  cases  containing  the  tlyna- 
mite  were  (piite  well  preserved  and 
sound,  with  the  exception  of  the  nails 
which  were  completely  oxidized.  Be¬ 
fore  attempting  to  remove  the  explo¬ 
sives,  each  case  was  tied  securely. 
Upon  arrival  on  the  surface,  the  con¬ 
tents  of  each  case  were  spread  thinly 
over  a  large  dump  area,  after  which 
complete  burning  of  the  explosives  was 
accomplished. 

Although  the  dynamiti*  was  di.s- 
po.sed  of  successfidly,  another  .erious 
problem  remained  to  be  solved. 

Blasting  Pulverizes  Floor  of  Drift 

The  floor  of  the  drift  in  which  the 
explosives  had  been  stored  for  the  1.3- 
year  perir)d  had  t<)  b<*  made  safe  before 


normal  mining  operations  could  b(‘gin. 
Tin*  following  procedure"  was  adopted: 
The  entire  drift  area,  plus  KK)  ft.  atl- 
ditional  at  each  end,  was  Hooded  with 
water  to  a  d<"pth  of  18  in.;  bombs  were 
made,  ("ach  containing  six  cartridge's  of 
elvnamite  from  curre-nt  stocks,  anel 
place-el  at  intervals  e)f  25  ft.  along  the- 
flooele-el  are*a;  finally,  the*  bombs  were 
fire-el  simidtane-ously.  The*  ele-temation 
of  the  bombs  ce)mple-te-ly  pidve*rize*el 
the-  floor  e)f  the-  elrift  to  a  elepth  e)f  me)re- 
than  .5  ft.  —  ele-finite*  proof  that  the*  lle)e)r 
hael  be*come*  contaminate-el  with  nitre)- 
glyce-rin.  The*  e-xplo.sie>n  wre-cke*el  all 
timb(-r  in  the-  are-a  for  a  elistance  e)f  6(K) 
ft.,  anel  Ut-ton  mine-  ears,  locate-el  1,2(K) 
ft.  awav  from  the-  are-a,  we*re*  ele-raile-el 
by  the-  ce)ncu.ssion  from  the-  blast. 

'I’he-  re-sidts  convinee-el  the-  me-mbe-rs 
of  the-  e)pe*rating  staff  e)f  Baguie)  (iolel 
Mining  (.'eempany  that  hael  an  atte-mpt 
be-e-n  maele  to  fire*  a  blast  in  a  heaeling 
in  the-  elrift  be-fore-  the-  bombing  of  the- 
floe>r,  all  workme-n  within  1,(KK)  ft.  e)f 
the-  are-a  woiilel  have-  be-e-n  kille-el. 

The-  above*  ele-tails  we-re-  submitte-el 
to  Tin-.  Kxi>i.e)sivK.s  FNeasKKie  and  are- 
piiblislie-el  in  the-  heipe-  that  the*y  may 
be-  of  bene-fit  tei  othe*rs  who  may  be* 
e  alle-el  upein  to  seilve-  a  similar  proble-m. 
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UNION  PACIFIC’S  HANNA  MINE 
SUSPENDS  OPERATIONS 

I  he  ehan{^e>over  to  JSesel  engines  hy  the  Union  Pacific  Railroad 
Company  brings  to  an  end  a  brilliant  record  of  65  years 
of  con  tin  nous  coaEminin^  acti^'ltles  In  w  yomin^ 

I.  N.  BAYLESS* 


Thk  winning  of  the  Sentinels  of 
Safety  tn'iphy  by  Manna  No.  4-A 
mine  of  llie  Union  Pacific  (Joal  (>om- 
pany  for  a  p<*rfect  safety  record  dur¬ 
ing  1953  marks  a  brilliant  end  to  the 
activities  of  a  bitnminons-coal  mine 
that  started  to  produce  in  1889  and 
was  operated  contimionsly  until  March 
1,  1954.  On  that  date,  the  mine  was 
shot  down  Iwcaiise  of  the  change-over 
of  the  Union  Pacific  Bailroad  (>ompany 
to  diesel  engines. 

(a>al  was  first  disc-overed  near 
Manna,  Wyoming,  in  1887-1888.  The 
strata  in  the  art'a  form  a  huge  basin 
with  sev<*ral  seams  of  coal  outcropping 

•I’rcsidrnt,  'Hu*  Union 
I’acific  C'oal  ('onipuny 
Onialia,  .Ncliraska 


around  the  edges  of  the  basin.  The 
strata  pitch  steeply  on  all  sides  of 
the  basin,  leveling  off  sharply  at  the 
bottom.  Several  large  faults  are  pres¬ 
ent  and  tunnels  had  to  be  driven  to 
provide  passageways  through  the 
faulted  /ones. 

The  development  of  a  mine  at 
Manna  was  start<*d  in  1889.  Living  and 
working  conditions  during  the  first 
winter  months  were  severe  and  many 
hardships  were  encountered.  The  min¬ 
ers  lived  in  tents  and,  to  reach  the  mine 
portal,  they  had  to  struggle  through 
waist-deep  snow.  As  was  customary  in 
those  days,  the  usual  form  of  amuse¬ 
ment  in  off-work  hours  was  playing 
card  games,  with  an  occasional  “ben- 
iler”  thrown  in  for  good  measure.  The 


little  milling  community  continued  to 
grow  and,  after  thr<*e  years.  Manna  had 
a  population  of  l,'5(K)and  the  coal  mine 
had  reached  full  production. 

In  tin*  ensuing  years,  two  disasters 
occurred  in  No.  1  mine  at  Manna  in 
which  many  miners  were  killed.  The 
first,  on  June  30,  1903,  resulted  from 
an  explosion  which  caused  the  deaths 
of  169  men.  The  .second,  on  March  28, 
UX)8,  was  th(*  result  of  a  series  of  ex¬ 
plosions  which  killed  59  men.  Of  the 
men  killed  in  the  second  explosion,  27 
bodies  could  not  be  recovered.  Later, 
an  appropriate  monument  was  placed 
directly  over  the  mine  workings  in 
memory  of  the  brave  miners  whose 
ashes  rest  in  this  great  tomb. 

All  the  mines  at  Manna  have  been 
slope  iniiK's,  with  strike  entries  turned 
at  regular  intervals  as  developmi'iit 
down  tin*  pitch  advanced.  Entries  at 
Manna  No.  4-.^  mine  were  turned  on 
intervals  of  approximately  l,fHK)-ft. 
centers.  As  the.se  entries  were  ad¬ 
vanced  toward  the  mine  boundaries, 
panel  slopes  were  turned  off  at  7(K)  to 
8(K)-ft.  intervals  and  driven  up  the 
pitch  to  the  (“iitry  above.  A  hoi.st  was 
then  set  in  the  upper  entry,  and  the 
mined  coal  was  either  hoisted  from 
rooms  to  this  entrv  or  lowered  to  the 
entrv  below.  .Strike  riKims  were  driven 
from  th(*  panel  slopt's  to  a  barrier  line, 
leaving  a  protective  pillar  between  the 
r(K)m  and  the  inby  panel  slope. 

Two  seams  of  coal  have  b<.*en  worked 
(jiiite  extensively  at  Manna.  These  are 
No.  1  seam,  15  to  30  ft.  thick,  and  No.  2 
seam,  24  to  32  ft.  thick.  The  excep¬ 
tional  thickness  of  the.se  coal  seams  re- 
(piired  special  methods  of  mining.  At 
the  timi*  of  the  shutdown,  the  follow¬ 
ing  procedure  was  prevalent:  Bimiitis 
were  driven  24  ft.  wide  on  8()-ft.  cen- 


I.OADING  HANNA  UOAI.;  .An  iinderKround  picture  of  coal  beiiiK  loaded  from  a  lop  coal  pile 
in  Hanna  No.  4-A  mine.  A  stream  of  water  is  being  sprayed  onto  the  coal  pile  for  dust  control. 
KfNtnis  were  driven  24  ft.  wide  on  NO-ft.  centers,  taking  12  ft.  of  coal  on  the  advance.  On  the 
retreat,  most  of  the  top  coal  was  taken,  leaving  4  ft.  of  dirty  coal  for  roof  support. 
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EN  ROUTE  TO  DISCHARGE  POINT:  A  view  of  a  mine  car  loaded  MINE  TIPPEE:  With  the  completion  of  a  new  tipple  and  a  rock 

with  coal  beiiiK  trammed  to  the  discharge  point.  Ample  clearance  is  tunnel  at  Hanna,  Wyoming,  in  1942,  the  name  of  the  mine  was 

an  essential  for  safe  shuttle  car  haulage.  changed  from  Hanna  No.  4  to  Hanna  No.  4-A  mine. 


JP^P'FERY  Cl^TTING  MACHINE:  While  making  a  fop  cut  with  a 
70  UR  Jeffery  cutting  machine  in  an  entry  in  Hanna  No.  4-A  mine, 
the  operator  stands  well  back  from  the  working  face. 


SHl^TTl.t'  C'AR:  Close-up  of  a  shuttle  car  being  loaded  with  an 
1 1  H.U.  Joy  loader.  First  mining  in  this  r(M>m  underground  was  ap¬ 
proximately  12  ft.  in  height. 


ters,  taking  approximately  12  ft.  of 
coal  as  they  advaneed.  When  tht*  l)ar- 
rier  line  was  reached,  retreating  was 
started  and  most  of  the  top  coal  was 
taken,  leaving  approximately  4  ft.  of 
dirty  coal  for  roof  support. 

Actually,  Hanna  No.  4  and  No.  4-A 
mines  are  the  same  mine.  The  “A”  was 
added  when  a  new  tipple  and  a  rock 
tnnnel  were  completed  in  1942.  These 
new  installations  permitted  more  ef¬ 
ficient  operations  hy  cutting  man-trip 
time,  length  of  haul,  and  the  amount 
of  mine  maintenance.  No.  4  mine  was 
opened  in  December,  1911,  operating 
in  the  No.  2  .seam.  Up  to  and  including 
1942,  production  totaled  1(),2.3;3,124 
tons  of  coal.  .Starting  with  1942,  the 
mint*  nam(‘  was  changed  to  No.  4-.^ 
and  all  the  coal  produced  was  passed 
over  the  new  tipple.  From  that  date 
until  the  shutdown  there  were  9,133,- 
664  tons  of  coal  produced. 


The  Coal  Miner 

There  is  romance  in  the  miniufi 
of  eoal.  Coal  minhif’  is  trulif  the 
“worn!)  of  the  earth”;  in  faet,  it  is 
life  itself  that  helped  to  make  this 
nation  f’reat.  No  man  is  jmmder 
than  a  miner  who  is  helpinff  to 
produee  a  fi^ood  day's  run  of  coal. 
His  workinff  place  is  his  castle, 
he  he  machine  man,  loader-oper¬ 
ator,  traeklayer,  motorman,  mule 
driver,  pick  worker,  shoveler,  or 
the  doer  of  any  of  a  thousand  jobs 
in  and  around  a  coal  mine,  lie  is  a 
COAL  MINEIi.  -1.  N.  Bayi.kss 

19.^4 


The  first  mechani/(‘d  loading  units 
used  in  Hanna  No.  4  mine  were  Thew 
shovels,  installed  in  1916  and  1918. 
These  shovels  were  replaced  with  Joy 
loaders  and  shaking  conveyors  in  1930. 
For  .sevt'ral  years  prior  to  the  shnt- 
dow'ii,  almost  all  of  the  mined  coal  was 
loaded  with  II  H.ll.  Joy  load(‘rs  onto 
Jf)y  rnhher-tired  and  (General  Flectric 
tractor-tread  shntth*  cars. 


Hanna  No.  4-A  mine,  in  winning  the 
.Sentinels  of  Safety  trophy  for  19.5^3, 
was  worked  374,702  man-honrs  with- 
ont  a  lost-time  accident.  On  March  1, 
1954,  when  the  mine  was  shut  down 
it  had  been  operated  continnonsly  for 
65  years.  So  marks  the  end  of  a  bril¬ 
liant  career  that  had  but  oiu-  goal:  to 
produce  a  cleat}  and  constant  supply  of 
fuel  for  a  railroad  that  has  pioneered 
the  development  of  the  West. 
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LAYING  A  PIPE  LINE  FOR 
CANADIAN  OIL  DELIVERIES 


A  pipe  line  in  Can  ada  is  eatended  for  643  miles  til  rou 
ru^^ed  terrain  and  across  rivers,  streams,  and  swamp 
areas  in  the  upper  counties  nf  Wisconsin  an  d  IVfichif^an 


PAUL  C.  ZIEMKE* 


Hoiitc  LiK'utioiis  Selected 
From  Aeriul  Photo^'raphs 

H(‘e<)iinais.saiK'e  lor  the  line’s  exten¬ 
sion  was  aeeoin|)lish(‘(l  in  airplaiu's  and 
lu'lieopters,  snpp]enient(‘(l  with  jeeps. 
•Aerial  photographs  w«‘re  tak<>n  alonj^ 

*101  Kiinhall  I.atic 
Oalk  ItidKc,  'I'fiinfssr*' 
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C'^anada’s  l)nsy  eastern  cities  and 
^  industrial  centers  recpiire  ever- 
increasing  (piantities  of  petrolenin 
pn>dncts.  The  situation  was  eased 
somewhat  recently  by  the  develop¬ 
ment  of  a  series  of  pushers  in  a  rela¬ 
tively  new  oil  field  in  northern  Alberta, 
near  the  provincial  capital  of  Edmon¬ 
ton.  Howj’ver,  several  difficult  trans¬ 
portation  prohh'ms  were  involved  in 
bringing  the  oil  from  the  wells  in 
Alberta  to  the  n'fineries  in  Sarnia,  On¬ 
tario,  a  distance  of  1,773  miles. 

Th(‘  original  plan  for  handling  de- 
liveri<‘S  of  the  oil  inchidt'd  the  con¬ 
struction  of  a  trench  and  the  installa¬ 
tion  of  a  3()-in.  steel  pipe  line  thron|'h 
which  th<‘  oil  wonld  he  pumped  from 
the  new  (.'anadian  fi(‘id  to  Superior, 
Wisconsin,  where  it  wonld  he  trans¬ 
ferred  to  tankers  for  delivery  by  water 
to  the  Sarnia  refineries.  The  plan  was 
adopt(>d  and  the  pipe  line  became  a 
reality. 

With  the  passing  of  time  and  the 
formation  of  ict‘  in  the  waters  of  the 
lakes  during  the  five  lonj.'  and  cold 
wint(‘r  months,  a  serious  hotth'iieck 
aro.se.  This  handicap  was  overcome  hv 
the  anthori/ation  of  a  $75  million  con¬ 
struction  project  to  <‘Xtend  the  3()-in. 
pip(‘  line*  for  043  additional  miles 
through  the  npp<-r  comities  of  Wiscon¬ 
sin  and  Michigan. 
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KI.ASTING  KIN'KK  KF.DKtK.'K:  Detonation  of  heavy  charges  of  dynamite,  loaded  into  6-in.- 
diaineter  holes  drilled  into  nn-k  at  the  bottom  of  the  F.scanaha  River,  produced  the  required 
trench  for  the  pipe-line  emssing  along  with  spectacular  effects. 


DKII.L  BARGE:  The  contractor  mounted  two  well  drill  units  on  a  drill  barge  to  put  down 
96  holes,  6  in.  in  diameter,  into  the  river  bedrock.  The  depth  of  the  river  water  averaged  9  ft. 


HKKCULKS  DYNAMITPI:  The  dynamite  used  for  blasting  trenches  in  the  bedrock  under  9  ft. 
of  water  in  the  Escanaha  River  was  flercules  60'/f  Gelatin  Extra  in  ."i-in.  by  2.'S-lh.  cartridges. 


a  3-inilf-\vitU‘  strip  of  northern  wililer- 
ness.  Back  at  the  project's  heathpiar- 
ters,  engineers  inspectetl  stereoscopic- 
pairs  of  photographs  to  spot  the  lu-st 
locations  for  carrying  on  the  more 
tronhlesome  types  of  construction  — 
workitig  in  miniature  mountains  of 
rock,  river  cro.ssings,  ami  population 
centers.  Viewing  the  photographed 
terrain  in  three  dimension.s,  the  engi¬ 
neers  selected  locations  ht-tween  v  ital 
points  hy  marking  lines  on  the  prints 
until  a  .series  of  them  presented  a  .set  of 
lines  which  appeared  to  he  particu¬ 
larly  dt*sirahle.  While  photogram- 
metry  was  not  new  to  these  engiiu-ers, 
it  was  the  first  time  they  had  been 
called  upon  to  .select  a  route  for  a  pip<* 
line  on  paper. 

Becan.se  of  the  nigged  terrain  along 
the  southern  shore  of  I.ake  Superior, 
geological  interpretations  of  the  photo¬ 
graphs  were  made  to  determine  the 
areas  where  rock  outcroppings  were 
indicated.  Sets  of  planimetric  maps 
were  made  from  the  photographs  on  a 
I-mile-wide  strip  to  show  the  locations 
selected  and  their  principal  topo¬ 
graphic  features  —  roads,  woods, 
swamps,  railroads,  hnildings,  streams, 
and  lakes.  Draftsmen  made  the  maps 
to  scale  1  in.  to  1,()(X)  ft.  in  rural  areas, 
and  1  in.  to  2(X)  ft.  in  nrhan  an-as. 
Kipiipped  with  these  maps,  right-of- 
way  engineers  (agents)  proceeded 
with  their  activities  well  in  advance  of 
the  arrival  of  transit  crews.  This  tech- 
niipie  eliminated  the  handling  of  dis¬ 
putes  which  .sometimes  occur  over  ac¬ 
cess  or  trespass. 


AN  APPROACH!!  TRP^NC.'H:  To  provide  approach  trenches  for  crossing  the  river  with  the  pipe 
line,  60  holes  were  drilled  and  blasted  in  the  rock  formation  on  the  banks  of  the  Escanaha  River. 


C'oiistructioii  Work  Divided 
Into  12  C'ontructs 

Because  of  the  urgency  of  the  ff4.T 
mile  extension  line,  the  details  of  c-on- 
strnction  were  divided  into  12  con¬ 
tracts.  The  contracts  covering  the  line 
to  he  laid  within  the  United  States,  in 
Wisconsin  and  Michigan,  were  divided 
into  .seven  sections  or  “spreads.”  These 
spreads,  varying  in  length  from  70  to 
1(X)  miles  each,  were  award<*tl  to  five 
contractors  from  the  United  States. 
The  remaining  contracts  were  awarded 
to  four  contractors  from  (Canada.  These 
latter  awards  included  the  crossing  of 
three  large  Ixxlies  of  water  and  a 
pumping  station  at  the  head  of  the 
lakes  at  Superior,  Wisconsin. 

Some  of  the  obstacles  which  the 
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FII’K  IN'  IM.AC.'F^:  After  the  trench  had  Ireen  excavated  and  cleared  to  a  minimum  depth  of 
5*4  ft.,  M'ctiomi  of  •‘lO-in.  pi|H‘  were  welded  together,  placed  along  the  line,  and  covered. 


c'oiistriic'tioii  crews  liad  to  coiitcti(l 
with  iticliulcd  working  through  more 
than  KMI  miles  of  swamp  land.  Many 
tractors  and  trucks  were  hogged  down 
in  these  wet,  soggy  areas.  Approxi¬ 
mately  2(H)  miles  of  the  line  right-of- 
way  were  in  underdeveloped  and  cnt- 
ov<*r  farmland,  and  140  miles  of  it  in¬ 
volved  heavy  forests.  About  10  per 
cent  of  the  trench  excavation  was  in 
rock  formations,  4  per  cent  was  in  a 
mixture  of  honiders  and  clay,  and  15 
p<‘r  cent  was  in  .sandy  loam.  Approxi¬ 
mately  155,(HH)  tons  of  steel  were  re- 
cpiired  to  lay  the  04^3  miles  of  30-in. 


pipe.  The  estimated  cost  of  installing 
the  line  is  $1(H),(KK)  a  mile. 

The  trenches  were  excavated  to  a 
minimum  depth  of  5/t  ft.,  to  provide  a 
3-ft.  cover.  Kcpiipment  u.sed  included 
backhoes,  trenchers,  small  power 
shovt  is,  clamshells,  and  draglines. 

Blasting  Buck  Formations 
At  River-Crossing  Location 

Laying  the  line  across  the  F.scanaba 
River  in  trenches  excavated  in  the  river 
bed  pre.sented  several  problems,  espe¬ 
cially  in  blasting  rock  formations.  This 
was  due  to  the  proximity  of  developed 


CONOKKTK  SIIKI.I.S:  A(  thr  river-cn»ssing  site,  cast  cf>iK-rete  shells,  each  weighing  600  Ih., 
were  placed  around  the  pipe  to  assure  submergence  and  as  protection  against  spring  ice  floes. 


farm  lands  and  associated  structures, 
and  the  hydrmdectric  power  plant  of 
the  E.scanaba  Paper  &  Power  Company 
located  downstream  at  Roney  Falls. 
(>hester  Rice  of  Escanaba,  with  many 
years  of  experience  in  drilling  and 
blasting  native  rock  formations,  was 
awarded  a  subcontract  to  drill  and 
blast  the  rock  yardage  in  the  river  bed. 
In  carrying  out  the  details  of  his  sub¬ 
contract,  Rice  n.sed  a  drill  barge  on 
which  two  well  drills  were  mounted  to 
drill  96  holes,  6  in.  in  diameter,  under 
an  average  water  depth  of  9  ft.  The 
width  of  the  river  at  the  crossing  loca¬ 
tion  was  276  ft.  Each  drill  hole  pene¬ 
trated  the  river  bedrock  to  a  depth  of 
about  11  ft.  An  additional  60  holes 
w(*re  drilled  in  rock  on  the  banks  of 
the  river  to  provide  approach  trenches 
for  the  pipe-laying  operations.  The 
explosives  charges  for  blasting  the 
underwater  holes  in  the  river  bed  to¬ 
taled  9,6(X)  Ib.  of  Hercules®  60'  <  Gela¬ 
tin  Extra  Dynamite.  For  blasting  the 
holes  in  the  river  banks,  3,(HX)  Ib.  of 
the  same  explosives  were  used.  Results 
were  uniformly  satisfactory. 

Excavation  of  the  blasted  rock  in  the 
river  trenches  and  in  the  approach 
ditches  was  done  with  a  power  shovel 
above  the  water  level.  The  remainder 
was  removed  by  a  dragline  operating 
from  each  bank  for  one-half  of  the 
trench.  Much  of  the  blasted  rock  was 
u.sed  as  fill  after  the  pipe  was  in  place. 

Laying  Pipe  in  Underwater 

Trench  Spanning  the  River 

Once  the  trench  had  been  cleared  to 
grade,  sections  of  the  30-in.  pipe  were 
welded  together  and  laid  in  the  trench 
.spanning  the  river.  The  line  was  rein¬ 
forced  against  the  abrasive  action  of 
the  ditch  and  trench  walls  by  insula¬ 
ting  the  pipe  with  lashed-on  sections 
of  heavy  plank.  This  technicpie  added 
to  the  natural  buoyancy  of  the  pipe 
with  its  airtight  seals  at  the  ends.  Cast 
concrete  shells,  each  weighing  6(H)  lb., 
were  placed  about  the  pipe  line  to 
assure  submergence  and  to  protect  it 
against  spring  ice  fl(K\s. 

The  Lakehead  Pipe  Line  Company, 
the  directors  of  operations  on  the  proj¬ 
ect,  was  repre.sented  by  the  following 
personnel:  T.  S.  Johnson,  president; 
R.  E.  Trammel,  general  manager;  F.  J. 
Stubbs,  assistant  general  manager;  and 
R.  H.  Cdute,  chief  engim*er. 
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EMPLOYES’  HOMES:  A  tour  of  Holden,  West  VirKinia,  reveals  attractive  houses  for  Island 
Oeek  employes,  made  available  by  the  company.  Many  liK-al  miners  are  hiiyinK  their  homes. 


Inland  Creek  Coal  Company’s 
Oolden  Anniversary 

(Continued  from  page  107) 
barges,  and  for  the  rescreening,  re¬ 
sizing,  and  reloading  of  coal  into  either 
railroad  cars  or  trucks.  From  this  ele¬ 
vator,  coal  is  shipped  by  rail  into  south¬ 
eastern  Indiana  and  southern  Ohio. 
In  consetjuence,  many  consumers  atid 
retailers  benefit  from  the  advantages 
and  ec'onomies  effected  by  this  river- 
transportation  system. 

Employe  Relations 

The  story  of  Island  Oet*k  (>oal  Com¬ 
pany  would  he  incomplete  without 
reference  to  its  most  valuable  asset  — 


THE  SWIMMING  POOL:  The  swimminj? 
pool  in  Holden,  provided  hy  the  company, 
is  one  of  the  most  popular  recreational  cen¬ 
ters  in  town,  especially  for  the  young  folks. 

its  employes  whose  daily  efforts,  per¬ 
formed  in  a  spirit  of  teamwork,  make 
possible  the  company’s  (juality  prod¬ 
ucts  and  services. 

How  company  employes  live,  work, 
and  play  is  a  very  real  concern  of  the 
Island  (Jreek  management.  A  tour  of 
Holden,  West  Virginia,  one  of  several 
centers  in  which  Island  Oeek  prod¬ 
ucts  are  produced,  reveals  neat  and 
attractive  homes,  stores,  .sch(M)ls,  and 
churches.  In  addition,  the  company 
provides  the  Holden  community  with 
tennis  courts,  a  clubhouse,  a  swim¬ 
ming  p(K)l,  a  lighted  baseball  field, 
an  air-conditioned  theatre,  and  many 
other  things  which  an  American  town 


needs  to  give  its  people  awell-roundetl, 
happy  life.  Most  of  the  people  engaged 
in  producing  Island  Oeek  coal  are 
buying  their  homes,  have  bank  ac¬ 
counts,  and  enjoy  a  content<*d  home 
life.  Their  children  have  the  advan¬ 
tages  of  good  schfK)ls,  plus  a  variety 
of  wholesome  social  activities. 

In  commemorating  the  (iolden  An¬ 
niversary  of  Island  Oeek  C>oal  Com¬ 
pany  rec'ently,  Raymond  E.  Salvati, 
president  of  the  company,  commented 
on  the  future  of  both  Island  Oeek 
(.'oal  (Company  and  the  coal  industry. 
In  his  remarks,  Mr.  Salvati  said: 

“Island  Oeek  has  come  a  long  way 
in  the  .50  years  since  its  founders  with 


their  ox  teams  moved  mining  (‘(|uip- 
ment  into  what  was  then  a  wild,  moun¬ 
tainous  section  of  West  V'irginia.  It  has 
had  a  stc'ady,  healthy  growth  because 
throughout  these  years  Island  (.’reek 
men  and  women  have  been  inspir(*d 
by  and  well  schooled  in  the  basic  prin¬ 
ciples  of  (pialitv  and  service  so  well 
establislu'd  by  the  company’s  founders. 

“Our  interest,  our  obligations,  and 
onr  confidence  in  the  future  are  pr<*di- 
cated  upon  a  knowledge  and  an  ap¬ 
preciation  of  th(*  past.  That  coal  has 
always  been  America’s  basic  n*sourc«‘ 
is  an  (vstablished  fact.  We  are  confi¬ 
dent  it  will  remain  so  in  the  future. 

“We  expect  to  devote  more  and  more 


MODh'RN  SC,’H(K)LS:  The  grade  and  junior  high  seh(M)l  in  Holden  is  typical  of  tlie  modern 
edueulional  facilities  for  the  miners’  girls  and  hoys. 
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time  h)  research  in  developing  new 
ways  (jf  putting  coal  to  work,  in  cre¬ 
ating  new  equipment  to  burn  it  with 
greater  convenience  and  efficiency,  in 
finding  new  ways  to  use  it  in  other 
forms,  and  in  developing  new  methods 
for  producing  and  distributing  it  at 
lower  costs.  It  is  our  intention  to  con¬ 
tinue  our  policy  of  fostering  and  sup¬ 
porting  industry  activities  which  have 
as  their  purpose  the  betterment  of  our 
business  and  services  to  the  coal-con¬ 
suming  public. 

“Th<*  nation’s  overall  energy  load  is 
con.servatively  expected  to  double 
within  the  next  25  years.  Coal  will 
supply  a  major  part  of  this  energy, 
Despite  t<*chnological  aiul  scientific  de- 
velojnnents,  we  an*  certain  that  in  the 


years  ahead  coal  will  be  the  cheapest 
of  all  energy  sourc*es.  Fuels  competi¬ 
tive  to  coal  are  Ijecoming  increasingly 
expensive  to  discover,  transport,  and 
produce.  Coal,  on  the  other  hand,  is 
being  benefited  by  newer  and  better 
methods  of  mining  plus  technological 
advancement  in  the  interest  of  econ¬ 
omy  of  use. 

“We  acknowledge  the  c-ertainty  that 
the  future  will  reveal  much  that  is  un¬ 
known  today.  To  this  end,  it  is  our  pur¬ 
pose  to  maintain  at  all  times  adequate 
productive  capacities,  to  provide  well- 
trained  .service  departments,  and  to 
keep  abreast  of  all  U*chnological  prog¬ 
ress  .so  that  the  needs  of  our  cu.stomer.s 
may  be  satisfied  in  all  respects  at  all 
times. 


“Island  Creek  is  well  fortified  with 
plant  and  equipment.  It  has  plentiful 
reserves  of  quality  coals.  Its  personnel 
is  among  the  best  trained  in  the  in¬ 
dustry,  proud  of  its  position  of  dis¬ 
tinction.  Its  production  and  sales  teams 
are  men  of  vision,  united  in  their  de¬ 
termination  to  keep  Island  Creek  prod¬ 
ucts  a  preferred  choice, 

“As  in  the  past,  management  is 
building  for  tomorrow.” 

(The  editorial  staff  of  The  Explosives 
Engineer  extends  congratulations  to 
Island  Creek  Coal  Company  on  its  fif¬ 
tieth  anniversary.  We  sincerely  hoj)e 
the  future  holds  many  more  years  of 
successful  operations  for  the  company 
and  its  personnel.) 


IXPLOSIViS  USIRS— If  you  c.ro  oxporioncing  or  anticipate  legal  or  public 
relation!  problem!  ari!ing  from  bla!ting  effect!— 

Send  for  Our  NEW  BROCHURE  Oe!cribing  Our  Services 
“VIBRATION  PROBLEMS  CONNECTED  WITH  BLASTING  AND  OTHER 
SOURCES:  THEIR  SOLUTION  AND  CONTROL  BY  SCIENTIFIC  METHODS" 

(frit*  S€h»dyl»  Accempanlai  Irockwral 

VIBRATION  ENOINHRINO  COMPANY 


301  Hoilaten  Notional  Bonk  Bldg.  Phono  Glodttono  5-1961 

Dr.  1.  Don  Loot,  Protidont,  Harvard,  Matt. 


RACfY,  MocCALlUM  6  ASSOC.,  LTD. 
4123  Shorbrookt  St.,  Woil 
Monlrool,  Qua.,  Canada 


RANALD  E.  JONES 
Jinny  Hill  Road 
Chothiro,  Conn. 


Hoiloton,  Pa. 


lEET  ASSOCIATES  DIV. 
Harvord,  Matt. 

Philip  R.  Borgar,  Mgr. 


FUTURE  REFERENCE 

The  six  is.sues  of  Thk  Explo¬ 
sives  E.ncineeh  published  in 
19.53  are  available,  hound  at¬ 
tractively  in  cloth.  These  will 
l)e  sent  to  postolfice  adclre.s.ses  in 
the  United  States  and  Canada 
for  $3..5()  each,  or  for  $4. .50  to 
other  countries  (limited).  Ad¬ 
dress  orders  to  The  Explcisives 
Encuneeh,  990  King  Street,  Wil¬ 
mington  99,  Delaware. 


INDUSTRIAL  SEISMOLOGY 

VIBRATION  SURVEYS  -  BLASTING  EFFECTS  ANALYSIS 

HAROLD  Ha  WHITE 

CONSULTING  ENGINEER 

1619  WALL  STREET  •  JOPLIN,  MISSOURI 
PHONE  164 

MULTI-STATE  PROFESSIONAL  REGISTRATION  •  30  YEARS'  EXPERIENCE  IN 
ANALYSIS  OF  EXPLOSIVES  EFFECTS  •  INTERNATIONAL  BACKGROUND 


124 


THE  EXPLOSIVES  ENGINEER  •  Jl'I.Y-AUGl'ST.  1934 


Whether  you’re  mineral  prospecting  or  endeavoring 
to  delimit  existent  bodies,  you’ll  wind  up  Kvith  the 
right  information  easier  and  faster  by  usii^  the  skid- 
mounted  CP-8  and  CP-15  Diamond  ('ore  Drills. 
Specifically  engineered  to  withstand  the  continued 
high  drilling  speeds  made  possible  by  bortz  bits, 
they’re  available  with  gas,  diesel  or  electric  drive  for 
surface  drilling  and  air  drive  for  sampling  under¬ 
ground.  And  they  can  be  readily  moved  from  hole  to 
hole  under  their  own  power.  Bolted  frame  permits 
easy  disassembly  for  transportation  to  remote  sites. 
With  E-EX  fittings  the  CP-8  has  capacities  to  1250 
ft.,  the  CP-15  to  2250  ft.  For  more  complete  infor¬ 
mation,  write:  Chicaf>o  Pneumatic  Tool  Company, 
8  East  44th  Street,  New  York  17,  N.  Y. 


Cnica^o  FVieumatic 


PNEUMATIC  TOOLS  •  AIR  COMPRESSORS  •  ELECTRIC  TOOLS  •  DIESEL  ENGINES  •  ROCK  DRILLS  •  HYDRAULIC  TOOLS  •  VACUUM  PUMPS  •  AVIATION  ACCESSORIES 
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A  balanced  drilling  motion  that  pro¬ 
duces  outstanding  hole  footage  even 
in  the  toughest  drilling  —  that's  what 
you  get  with  Bucyrus-Erie's  big-hole 
50-T  and  29-T  churn-type  blast  hole 
drills.  Drilling  speed,  length  of  stroke, 
and  tool  weight  are  all  coordinated  to 
provide  a  concentration  of  maximum 
energy  where  it  counts  most  —  at  the 
bottom  of  the  hole. 


Striking  up  to  55  blows  per  minute, 
these  Bucyrus-Erie  drills  maintain  a 
rapid,  even  drilling  pace.  With  the 
sharp  hit-and-snap-up  action  provided 
by  the  derrick  head  shock  absorber, 
each  drilling  blow  effectively  shatters 
rock.  Rigid  construction,  big  derrick  ca¬ 
pacity,  and  plentiful  reserve  power  per¬ 
mit  handling  extra  heavy  tool  strings. 

For  fast  profitable  operations,  stan¬ 
dardize  on  Bucyrus-Erie  blast  hole  drills 
—  the  rigs  that  put  down  the  big  ones 
even  in  the  toughest  formations.  Write 
for  complete  details  on  these  machines 
for  large  diameter  blast  holes — the  50-T 
for  9"  to  12"  holes,  the  29-T  for  6"  to 
9"  holes.  JB54 


Jl'l.Y-Al'GUST,  1954 


Here's  Good  News 
for  us  Blasters..." 


VVe  have  always  claimed  that  Primacord  is  not 
affected  by  stray  currents  and  cannot  be  set  off  by 
friction,  sparks  or  ordinary  shock.  But  lightning!  .  .  . 
no  one  knew  what  lightning  would  do  .  . .  until  now! 

The  incident  took  place  on  a  pipe  line  job  in 
Kentucky.  Primacord  branch  lines  were  hooked  up 
to  the  trunk,  hut  the  detonator  had  not  been  at¬ 
tached.  The  crew  left  the  job  when  the  thunderstorm 
warning  came  —  and  when  they  returned  they  dis¬ 
covered  that  lightning  had  struck  the  Primacord  in 
two  places,  but  had  failed  to  detonate  it.  About  six 
feet  of  trunk  line  was  gone,  and  the  free  ends  ap¬ 
peared  to  have  been  melted  off.  The  branch  line 
Primacord  from  four  holes,  previously  tied  into  the 
trunk,  were  also  burned  off  to  the  collars  of  the 


holes.  Another  burned  out  .section  of  the  trunk  line, 
about  two  feet  long,  was  found  twelve  feet  away. 

New  lengths  of  Primacord  were  tied  onto  the  trunk 
and  branch  lines,  and  the  blast  was  shot  when  all 
was  ready. 

This  is  good  news  for  blasters  —  especially  during 
the  thunderstorm  season,  or  where  high  voltage  elec¬ 
trical  equipment  is  on  the  job. 

Atk  your  •xp/osiV*f  tupplimr  or  writ*  for  turthor  faclt  to 

THE  ENSIGN-BICKFORD  COMPANY 
Simsbury,  Connecticut 

Also  Satmty  fv*o  fine*  IS3S 


THE  EXPLOSIVES  E.NGI.N'EER 


JULY-AUGUST,  1954 


TO  CUT  BLASTING  COSTS 


HOW  HERCULES  HELPS 


HerrorH®,  ■  Hcrrulex  cellulofiir  plaHiir,  is  durable,  lightweight,  eolorful,^ 
and  quir-kly  and  economirally  molded  into  intrirate  or  thin-walled  Hha|M■^. 

It  is  used  for  hundreds  of  industrial  and  consumer  products,  one  of  which 
is  ( Jon  necticu  t  Telephone  &  Kle<-tric’s  new  interoffice  telephone  shown  here. 

In  quarrying,  as  in  metal  mining,  coal  mining,  and  construction,  profter 
blasting  with  the  profier  explosives  promotes  higher  production  .  .  .  easier 
work  for  men  and  machines.  Hercules’  40  years  of  exfierience  in  the 
develiqimenl,  manufacture,  and  use  of  explosives  mean  lop  efficiency 


HERCULES  POWDER  COMPANY  990  King  Street,  Wilmington  99,  Dei 


Kt  Hercules’  luisiness  lotlay  helps 
/ '1  almost  everyone’s  husiness.  It 
embraces  the  production  of  synthetic 
resins,  cellulose  products,  chemical 
cotton,  terpene  chemicals,  rosin  and 
rosin  derivatives,  chlorinated  pntducts, 
and  many  other  chemical  processing 
materials  —  as  well  as  explosives. 
7'hrough  close  cooperative  research 
with  its  customers,  Hercules  has  helped 
improve  the  processing  or  performance 
of  many  industrial  and  consumer  prod¬ 
ucts.  If  you  are  a  manufacturer,  we 
welcome  the  opportunity  to  work 
with  you. 


TO  TOUGHEN  PLASTIC  PRODUCTS 


li<*r<'ul<‘)>'  riinliiiuing  rri'iilixi*  rfbeari'h  in  ('hcmirul  mutcriaU  is  reflfrtrd  in  an 
iiiiTt'asi*  in  salirs  from  $7.6Mt,741  in  191.4  to  8I')U,202.417  in  19.5.4;  more  than 
1(),IMH)  rmplovi^s;  and  a  hislorv  of  162  ronspculivf  dividrnils  since  Herciile-’ 
organization  in  1914.  .Send  for  your  copy  of  our  I9.54  annual  report. 


HERCULES 


THE  KXPI.OSIVES  ENGINFEH 


JUl.Y-Al’Ca-.ST.  19.54 


GARDNER-DENYER 

600-ft.  PORTABLES 

set  new  etonomy  records  with  the 


The  new  Gordner-Denver  "Thriitmeter 
regulates  engine  and  compressor 
speeds  according  to  air  demand  .  •  • 

SAVES  gallons  of  fuel  every  day 
SAVES  wear  and  tear  on  engine 
SAVES  wear  and  tear  on  compressor 
SAVES  lubricating  oil 

HEAVY-DUTY  ENGINE  provides  f^ 
capacity  at  moderate  speeds. 

Bulletin  PC-1 2  gives  more  reasons  why. 

Send  for  your  copy. 


SINCE  1859 


GARDNER-DENVER 


wt  coMfiissors  GiouT  ruMPS  compmikm  ovrpirt  tiakii  coMniitois  ■«  coMPtittoti  ma  compahmms 

THE  QUALITY  LEADER  IN  COMPRESSORS,  PUMPS  AND  ROCK  DRILLS 

FOR  CONSTRUCTION,  MINING,  PETROLEUM  AND  GENERAL  INDUSTRY 

Gordner-Denver  Company,  Ouinty,  lllineit 

In  Canada:  Gordner-Denver  Company  (Canada),  Ltd.,  14  Curity  Avenue,  Toronto  16,  Ontario 


ROTARY 


OR  PERCUSSION 
DRILLING 


ARRYMASTER 

permits  fastest  drilling 
in  any  type  of  ground! 


Here  is  the  first  universal  drill— a  completely 
self-contained,  self-powered  and  self-propelled 
machine  with  interchangeable  rotary  and  per¬ 
cussion  drill  units. 

When  equipped  with  the  powerful  piston  drill, 
the  Quarrymaster  can  drill  any  type  of  material 
from  the  hardest  rock  to  consolidated  top  soils 
and  hard  pans.  When  a  rotary  drilling  head  is 
applied,  it  is  ideal  for  the  softer  or  less  abrasive 
rocks  and  overburdens. 

In  open  pit  mining,  whether  your  cap  rock  is 
hard  and  the  ore  soft,  or  vice  versa,  the  Quarry- 
master  will  drill  either  one  at  the  fastest  rate  and 
the  cheapest  way  possible.  If  you  are  a  drilling 
contractor  or  quarry  operator  the  dual  principle 
gives  you  the  right  drill  for  any  rock  conditions, 
anywhere. 

Conversion  from  one  type  to  the  other  takes 
but  a  few  hours  and  consists  of  simply  removing 
one  drill  from  the  tower  and  replacing  it  with 
the  other. 

Call  your  Ingersoll-Rand  branch 
office  today  for  complete  informa-  I  — I 
tion  on  the  new  Quarrymaster.  Or  I  I 

write  for  your  copy  of  Bulletin  No.  I  I  I 

4153. 


Powerful  oir-oporalod  piston  drill 
strikos  200  blows  por  tninulo— 
uses  Corset  bits  up  to  6V'  and 
drills  from  10  to  50  Ft.  per  hour, 
depending  on  the  rock. 


The  rotary  drill  head  is  operated 
by  powerful  twin  multivane-type 
air-motors— uses  rotary  type  bits 
up  to  9"  and  drills  20  to  150  feet 
per  hour  depending  on  the  rock. 


IngercSoll  -Rand 

1 1  Ireodwey,  New  Yerk  4,  N.  T. 


